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ENGINEERING, PRESERVATION, SEA- 
SONING. papers, 344 pp. 


Articles cover: whole wood fiber manufacture; lignin chemistry; processing 
pine gum; paper and plastic overlays for veneer and plywood; integrated 
utilization; trends logging; pulpwood logging developments eastern 
Canada; building codes postwar wood construction; engineering prob- 
lems prefabricated homes; postwar packaging field; functional furniture: 
postwar woodworking glues; metal wood bonding; high frequency 
woodworking; wood finishing; the use car treated lumber; fence posts; 
untapped market for the wood preserver; acid-proofing wood; the 
artificial seasoning wood vapor organic chemicals; kiln design; 
tungsten carbide developments; and tight cooperage plywood. 


FIBER PRODUCTS, BARKING, FINISHES, 
MACHINERY, HEATING. papers, 500 pp. 


Articles cover: economics wood-waste utilization; losses Redwood 
logging; small log gang sawmill; utilization low-grade hardwood lum- 
ber; wood-distillation industry; sawdust carbonization; animal feeds from 
wood residue; small wood briquetting machine; special machines for utili- 
zation waste slabs for glued core stock; interior trim from wood waste; 
wood-fiber production with revolving disk mills; effect some manufactur- 
ing variables the properties fiberboard prepared from milled Douglas- 
Fir; small hydraulic log barker; mechanical methods bark removal; 
studies the chemical composition bark and its utilization for structural 
boards; research industry laboratories; history furniture finishes; 
finishes resistant alcohols and acids; low-bake synthetic finishes; simple 
testing methods for finishers; planning floor space for woodworking equip- 
ment; maintenance and operating practice for tungsten carbide tools. 


1949—Vol. MATERIAL, FURNITURE, PLYWOOD, UTILIZA- 
TION, GLUES, SEASONING. papers, 607 pp. 


Articles cover: more wood per acre; integrated wood utilization Crossett; 
harvesting sawlogs; portable wood chippers; wood fibers from veneer waste; 
small permanent-type sawmills better forest utilizatiton; pulpwood han- 
dling the Lake States; tropical wood research for the furniture indus- 
try; effect plywood glue lines the accuracy 
cations; No. common Northern hardwood lumber for mechanized process- 
ing into glued products; cut stock from western softwoods; assembly 
material furniture manufacture; supplementing wood with metal 
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furniture manufacturing; extending hot press urea resin with wheat and 
rye flour; furniture finishes; lumber core panels; veneer cutting; 
molding plywood; insert-point circular headsaws; ills besetting the furni- 
ture industry; utilization of Redwood bark; utilization of waste sulfite 
liquor concrete; semichemical pulping; dry-formed boards bonded with 
resins; wood, plywood and hardboard; compreg-resin-treated densified 
wood; wood preservatives; wood boring beetles; ignition temperatures 
fireproofed wood, untreated sound wood, and untreated decayed wood; 
wood waste disposal and air pollution control the Los Angeles area; 
pulp mill pollution; chemical composition Ponderosa and Sugar Pine 
barks; lumber recovery from Douglas-Fir logs British Columbia; resin 
adhesives; development working stresses for stress-grade lumber; design 
and performance laminated wood trusses, glued laminated wood, glued 
laminated Wej-weld frames; radio frequency heating. 


CONTAINERS, QUALITY CONTROL, PLY- 
WOOD. papers, 506 pp. 


Articles cover; quality second growth Douglas Fir; grading problems; 
quality control and the improved seasoning processes the Redwood indus- 
try; saw teeth in action; lumber research to meet modern competition; 
hardwood log grading; recent developments wirebound containers; 
method utilizing and fabricating waste lumber; tests strapped and 
lightweight lettuce crates; recent developments containers; papermaking 
fibrous raw materials; utilization low-grade hardwoods 
relation between wood and pulp properties; power vs. hand falling and 
bucking logging operations; handling pulpwood; quality 
sawmill operations; hardwood plywood quality control; quality control 
furniture production; defect detection equpiment 


V—MILLING, MACHINING, PRESERVATION, UTILIZATION, 
GLUES, KILN DRYING. papers, 400 pp. 


Articles cover: circular sawmills the Tennessee Valley region; quality 
control lumber manufacture, gangsaws the manufacture southern 
pine lumber; tropical hardwood production, logging and military equip- 
ment availability; defense and the availability woodworking equipment; 
the importance wood the mobilization program; mobilization require- 
ments for technical men the woodworking industry; lumber conservation 
military procurement and container design; military requirements for 
wood packaging; wood requirements for specialized military uses; the 
place small business the military procurement program; marine lam- 
inating; selecting White Oak for bending lumber; machinability studies; 
carbide cutting tools the wood industry; carbides; fire retardant treated 
lumber; wood preservation with particular reference creosote; what the 
furniture industry expects from college-trained men; the scope and objec- 
tives college training; graduate training forest products technology. 
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President 


Saunders 
Saunders Brothers 
Westbrook, Maine 


President’s. Desk 


President-Elect 
Veazey 

The Anaconda Co. 
Bonner, Montana 


WEEK OCTOBER has been designated Fores 
Products Week, now being observed for the second yea: 
such media special news features, store window dis 
plays, plant open-house visits, and other demonstrations 
agencies concerned with forest products will call public atten 
tion the important part wood plays the national economy 


Vice-President 
Dickinson 
University California Forest 
Products Laboratory 
1301 South 46th Street 
Richmond California 


Undoubtedly and appropriately, the uniqueness the for 
ests renewable resource will pointed out. Sponsor: 
Forest Products Week can also boast that the forest product: 
industries began with the earliest They shoula 
emphasize that earlier management practices and attitudes 
ward utilization, however applicable for their time, generally 
have given way others that now consider more 
enlightened. 


Past President 


Berry 
Scott Lumber Company, Inc. 
Burney, California 


Executive Secretary 


Huddleston 
Forest Products Research Society 
417 Walnut St. 


Madison Wisconsin Almost anyone can cut tree, and takes little set 


mill convert lumber, into the business proc- 
essing further construction some kind manufacturing. 
The logical result these conditions industry small 
units, whose founders may have shown considerable initia- 
tive, aggressiveness, and willingness for risk. they have pros- 
pered, their successors often ignore changing circumstances, 
and they adhere the founders’ patterns, their main objective 
being conserve what they have. This the 
Bob Dosker vividly described this year’s National Meet- 
ing Louisville. 


Regional Board Members 


North-Central 
Muschler 
Edward Hines Lumber Co. 
200 Michigan Ave. 
Chicago 


Southwest 


MacGregor Graham 
Tim-Con, Inc. 
Box 1748 


The forest today not the forest that stood the same 
Richmond, California 


spot only few years ago, nor will that forest stand there 
few years hence. The best techniques for harvesting, process- 
ing, and marketing forest products are not necessarily those 
same techniques which were used the past. Nor will those 
today necessarily remain the best the future. 


Southeast 
Smith 
Southeastern Forest 
Experiment Station 
Box 2570 
Asheville, North Carolina 


this point that the Forest Products Research Society 
fits into Forest Products Week, with obligation show not 
only the general public, but more important, the forest prod- 
ucts industries, how best adapt their techniques changing 
times. must foster research forest products, and apply 
the results that research. 


Northeast 
Anderson 
College Forestry 
Syracuse, 


Northwest 
Seidl 
Simpson Timber Co. 
2000 Washington Bldg. 
Seattle Washington 


keeping our eyes the “new” rather than the 
the vigorous encouragement and application research, our 
industry will provide the public with quality products—suitable 
justification for the observance Forest Products Week. 


South-Central 
Love 
Love Wood Co. 
Box 277 
Diboll, Texas 


Donald Saunders 


OCTOBER, 


| | 
\ 
i 
| 
Z 
| 
1 


Inland Empire Meet 
Oct. 


The next meeting the Inland Em- 
Section FPRS will Wash- 
ngton State University, Pullman, 
Washington, October and 27. 
The theme will varied there has 
indication from the member- 
hip that subject interest has been 


The speakers and titles subjects 
follows. The keynote address 
vill Dr. John Guthrie, Direc- 
the Bureau Economic and 
Research, Washington State 
Iniversity. Dr. Guthrie’s subject will 
“The Development the Forest 
ohn Haase, sales representative, 
Cascade Kraft Corporation will 
peak Influx Paper Usage 
the Lumber The next 
Beams from Common Grades 
This will co-authored 
Merl Filler, John Howe, and Ar- 
and Hofstrand. Joseph Allegretti, 
Special Products for the 
scott Lumber Company Corporated 
Burney, California, will report 
the “Activities FPRS National 
Committee Bark Mulch Standardi- 


Veazey the Anaconda Com- 
pany Bonner, Montana, and presi- 
dent-elect FPRS will present the 
plans for the national meeting 
held Spokane, Washington, 
1962. tour will made the 
physical properties the Wood Prod- 
ucts Research Laboratory the Wash- 
ington State University, Pullman, 
Washington. 


Southern Wood Exposition 
Highlight Mid-South 
Meeting 


The Mid-South Section meeting and 
the Southern Wood Exposition, sched- 
uled for October Jackson, 
Miss., are expected attract several 
thousand spectators and registrants. 


Manufacturers from all over the 
country have been invited attend 
the event and inspect the new wood 


products ideas that have 


mitted contestants the National 
Contest sponsored the Mid-South 
and the Exposition. 


Aubrey Henson, executive vice presi- 
dent the Mississippi Industrial Land 
ind Timber Corporation, general 
the Exposition, and James 
Craig, president Forestry Suppliers, 
chairman the New Wood 
Contest. 


Simpson Research Center features folded roof plates and diamond box beam roof construction. 
Offices and laboratories open attractive garden-type courtyards. 


Simpson Timber Company formally 
dedicated its new Research Center 
August 16, conjunction with the 
NAHB meetings Seattle. Principal 
speaker during the ceremonies was 
Burke, Jr., president the 
NAHB. 

The Research Center, situated 
10-acre wooded site the new Over- 
lake Industrial Park near Bellevue, 
Washington, miles east Seattle, 
progressive statement the 
beauty, utility and integrity wood. 

Created Paul Hayden Kirk, 
distinguished Seattle archi- 
tect, the building features such archi- 
tectural components glued lami- 
nated columns, folded roof plates, se- 
lected plywoods, and diamond box 
beam roof construction, unique in- 
dustrial design. 

Kirk’s artistic perception his 
technical mastery wood build- 
ing material have been skillfully 
practical and inspiring workshop. 

The Research Center marks the sec- 
ond major building project completed 
this year Simpson. ultra-modern 
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sawmill Shelton, Washington, also 
featuring wood construction, was 
opened February. 


Six months the planning stage 
and eight months construction, the 
new Simpson facility comprises 22,000 
square feet floor space housing, 
addition the administration area, 
nine forest product research and de- 
velopment laboratories, large pilot 
plant, and library which will become 
technical information center for the 
entire company. 

The Center has emerged show- 
place for Simpson building products, 
pleasant and functional work area, 
and reaffirmation belief 
the future wood and the creativ- 
ity its people. 

William Reed, Simpson Chair- 
man, described the Center 
ing new goal our company’s ob- 
jectives supplying wood products 
for the nation through sustained yield 
forest management and 
tion 

The Research Center building houses 
two principal activities: the Research 
Division, under the direction Robert 
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Simpson Timber 


Coatings section new center. Floor plan 
was designed that each section forms 
cohesive unit consisting section chief office, 
laboratory, and pilot plant. 


Seidl, general manager the Re- 
search and Chemicals Department; and 
the Engineering Division, under the 
Manufacturing Department, headed 
Byrne Manson, director engi- 
neering. Seidl also responsible for 
the general administration the 
Center. 

The laboratory staffed and 


Adhesives research one phase opera- 
tions the new center. Here, technician 
performs gluebond tests plywood samples. 


equipped conduct experiments 
broad scope forest products pres- 
ent potential interest. will serv- 
ice Simpson operations throughout 
Washington, Oregon and California 
and its location Overlake Park 
places within easy access conveni- 
ent transportation centers and the 
Simpson central offices Seattle. 


Wood Composition Board 
Clinic Sponsored 
Midwest Section 


The annual meeting FPRS Mid- 
west Section, which will held 
Chicago’s fabulous McCormick Place, 
October will feature 
Composition Board for both 
producers and users all types 
composition board. 


James Elf, National Starch and 
Chemical Corp., who general chair- 
man the meeting, predicts regis- 
tration more than 200. 

“We've planned the Clinic around 
two panels and open forum 
question and answer period, and 
have topnotch men covering each 
phase the said 

Thursday morning will devoted 
boards, hardboards, and 
and shaving-type particleboard. The 
afternoon sessions will devoted 
“user panel.” The panel will 
manned technicians and executives 
representing concerns using 
tion boards prefabricated houses, in- 
stitutional and laboratory furniture, 
millwork and kitchen cabinets, lami- 
nated panels, musical instruments, 
household furniture, and mobile 
homes. special session will held 
finishing problems. 


Friday, October 20, will consist 
Open Forum Wood Composi- 
tion Boards. The question and answer 
period will open all members 
the audience and the panels. 

Registration for the 2-day program 
$5.00 The Official Luncheon, with 
Smith, Director Marketing, 
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Braun Aldridge, Inc., 
speaker, will $4.00. 

The Midwest Section will hold its 
annual business meeting Thursday af- 
ternoon the conclusion the tech- 
nical panel. Section Chairman Willard 
Gullicksen will preside. 


Instrumentation Featured 
Pacific Meeting 


The annual fall meeting the Pa- 
cific Northwest Section FPRS, 
which will held Qualicum Beach, 
Vancouver Island, C., October 
17, will feature special panel session 
instrumentation. 

The instrumentation phase the 
PNW program will conducted un- 
der the auspices the Instrument 
Society America, will coordi- 
nated James Dallas, Plywood Re- 
search Foundation, and chairman 
the ISA Committee Wood Prod- 
ucts. Panel speakers have not been 
named. 

Speakers for the second technical 
session will include: Dr. Harvey Erick- 
son, University Washington, 
permeability Douglas-fir; Clap- 
ham, British Columbia Research Coun- 
cil, economics automatic sorting; 
Dr. Murray Carroll, Borden Co., 
resin efficiency particle board; and 
Harry Berry, Douglas Fir Plywood As- 
sociation, analysis new product 
development. 

The official banquet speaker will 
Bob Smith, editor Crow’s Lumber 
Digest. The meeting will conclude 
with tours the Comox Logging op- 
eration and the Elk Falls pulp and 
lumber operations Crown Zeller- 
bach, Canada, Ltd. 


Northern California Will Meet 
Oct. Fort Bragg, 


the theme the Northern Cali- 
fornia Section’s annual fall meeting 
scheduled for October 
Bragg, Calif. 


Products Laboratory, will discuss the 
comparative wood and fiber propertie: 
young and old growth material: 
Willits, Calif., will describe the poten- 
tial young growth for round wood 
utilization; Robert Grundman, Union 
Lumber Co., Fort Bragg, will discuss 
problems young growth utilization: 
and Dr. Herbert McKean, Potlatch 
Forests, Inc., Lewiston, Idaho, will dis 
cuss modern trends 
development. 


Harold Plummer, vice 
charge production, Union Lum- 
ber Co., will the featured speaker 
the official noon luncheon. The pro- 
gram will conclude with tour the 
Union Lumber Company plant. 


Carolinas-Chesapeake Section 
Hold Annual Meeting 
Nov. 


for Extending the Use 
Wood and Wood will 
the theme the Carolinas-Chesapeake 
Annual Meeting Nov. the Bat- 
tery Park Hotel Asheville, 


Three technical sessions are 
planned wood preservation, wood 
stabilization, and gluing. Speakers will 
be: Kowal, Southeastern Forest Ex- 
periment Station; Mitchell and 
Baechler, Forest Products 
Laboratory; Goldstein, Koppers 
Co.; Stamm, Hart, and 
Rice, North Carolina State Col- 
lege; Skaar, Syracuse University, 
and Paul Zottu, Industron Corp. 
Thomas, School Forestry, North 
Carolina State College, program 
chairman. 


Eastern Canadian Hold 
Third Regional Meet 


Plans are being developed for the 
Third Regional Meeting held 
Quebec City the Eastern Canadian 
Section October 16th. Dr. Joseph 
Risi, Professor Wood Chemistry, 
Faculty Science, Laval University 
the chairman. The majority the 
papers will given French. 

Two very successful meetings were 
held earlier this year Pembroke and 
Kitchener, Ontario, and antici- 
pated that the Quebec meeting will at- 
tract good attendance. 
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NEW TRANSFER 
MEMBERS SEPTEMBER 


Section Officers please note. Each 
month will publish the new 
transferred-into-the Section members 
for the previous complete month. 
New members are listed boldface 
type, transfers regular type. Let- 
ters parentheses after the mem- 
bers name indicate: 
(V), voting; (s), student; and (S) 
supporting. 


Jesse Wellons, (s) 1021 Gloria 
Ave., Durham, North Carolina 
Pvt. Thomas Albert (s), 
19680458, Hg. Co., CRDL, Army 

Chemical Center, Maryland 

Campbell (V), Box 208, 
Chapel Hill, North Carolina 

Ronald Jokerst (V), 615 Green Street, 
Durham, North Carolina 

Abdus Samad (A), Box 5457, 
State College Sta., Raleigh, North 
Carolina 


EASTERN CANADIAN 
Little (V), Jamar Plywood Lim- 
ited, Box 454, Kirkland Lake, 
Ontario, Canada 
Kenneth MacLean (V), Guelph 
Plywood Co., Mattawa, Ontario, 
Canada 


GREAT LAKES 


Richard Jorgensen (V), Extension 
Specialist rorest Products, Michi- 
gan State Univ., East Lansing, 
Michigan 

Joe LaSpisa (V), Pacemaker Plaza, 
Brewster Court, Toronto, Ohio 

Walter Noble (V), Fabricon Prod- 
ucts, 1721 Pleasant Ave., River 
Rouge 18, Michigan 

Curtis Peterson (c), 1013 Hamilton 
Ave., Fort Wayne, Indiana 


INLAND EMPIRE 
William Gleaves (V), 1923 
Broadway, North Bend, Oregon 
Melvin Strickler Washington 
State Institute Technology, Pull- 

man, Washington 


MID-SOUTH 

James Pettey (V), Warren 
Hood Forest Products, Box 
8592, Jackson, Miss. 

Pick Pascagoula Veneer 
Co., Box 612, Pascagoula, 
Miss. 

Savage (V), Meridian Wood- 
working Co., Box 4007, Me- 
ridian, Miss. 

Witt (V), Bruce Co., Co- 
lumbus, Miss. 


MIDWEST 


Md. Abdur Razzaque (A), Forest 
Products Laboratory, Madison 
Wisconsin 
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FPRS SECTION MEMBERSHIP GOALS 


Wanted: 331 New Members June 


New 


Members 
Section Goal 


Section 


Midwest 

Ohio Valley 

Great Lakes 

Upper Mississippi Valley 
Mid-South 

Northeast 

Eastern Canadian 
Carolinas—Chesapeake 
Southeastern 

Pacific Northwest 
Inland Empire 
Northern California 
Rocky Mountain 
Pacific Southwest 


Total 


1962 


Goal for New 
Supporting 
Members 


Percent 
Goal 
Attained 


Percent 
Goal 
Attained 


Membership Chairmen are: Midwest, Newstedt; Ohio Valley, 
Seng; Great Lakes, Franz; Upper Mississippi Valley, Wise; 
Mid-South, Russell; Northeast, McCormack; Eastern Canadian, 


Bois; Pacific Northwest, 


Tom McKenna; 


Inland Empire, Bruce; 


Northern California, Collins Orton; Rocky Mountain, Bader; Pacific 
Southwest, Ripley, Jr. Help Your Membership Chairman Meet His 


Quota! 


Corning, Iowa 

Henry Hinterkopf (V), 
Street, Peru, Illinois 

Jack Kepler (s), Emerald 
Court, Ames, 

John Pence (V), 3225 St. Francis 
Drive, Illinois 


1808 Third 


NORTHERN CALIFORNIA 


Larry Artman (V), Scott Lumber 
Company, Box 42, Burney, 
California 

Donald Ball (s), 422 44th Ave., 
San Francisco 21, California 

Dr. Crandall (V), United Na- 
tions, Embassy, APO 928, 
Postmaster, San Francisco, California 

William McCudden (V), Box 
4962, Carmel, California 


NORTHEAST 


James Pfanstiel (V), National 
Lumber Mfrs. Assn., 345 Mt. Leb- 
anon Blvd., Pittsburgh, Penn. (34) 

Ross Williams (V), Norfolk Prod- 
ucts Corporation, Norfolk, Conn. 

Springdale, Conn. 

Grubman (V), 972 
ton Ave., Plainfield, New Jersey 
Ronald Haigh (s), 301 Prospect 

St., New Haven 11, Conn. 


Albert Price (s), So. Main 
Moravia, New York 

Alfred Schainholz (V), 144 West 
Fourth Street, Bloomsburg, Pa. 

APO 380, New York, 


OHIO VALLEY 


Mel Balgemann (V), Borden 
Chemical Co., 1735 Lilly Lane, 
New Albany, Indiana 

Harold Rose (V), Reliance Varnish 
Co., 4730 Crittenden Dr., Louisville 
Kentucky 


PACIFIC NORTHWEST 


Richard Bolger (s), 2215 Mil- 
ler, Apt. 18, Portland Oregon 
Rowland Garratt (V), 2515 

106th Place, Seattle 55, Washington 
Lewis (V), Omark Indus- 
tries, Inc., 9701 McLoughlin Blvd., 
Portland, Oregon 
Philip Sedlacek (A), 138 
52nd Street, Seattle Washington 


PACIFIC SOUTHWEST 
William Kidd (s), 1362 Rodeo 
Drive, LaJolla, California 
SOUTHEASTERN 


Louis Gaby (s), School Forestry, 
Univ. Georgia, Athens, Georgia 
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Memorial Wood Collection 


Prof. Harold Core, left, and Dr. 
Carl Zeeuw, both members 
the faculty the Department 
Wood Products Engineering the 
State University College Forestry, 
examine rare specimen wood re- 
cently added The Harry Philip 
Brown Memorial Wood Collection. 
Several hundred wood samples are 
added the collection each year. The 
collection, composed close 20,000 
different wood specimens, housed 
the Department Wood Products 
Engineering, the fourth floor the 
new Hugh Baker Memorial Wood 
Products Laboratory building, the 
main campus the Syracuse Forestry 
College, Syracuse, 


University Wisconsin Plans 
Conference Wood Poles 


The University Wisconsin will 
hold Engineering Institute Wood 
Utility Poles Madison, November 
and 15, with emphasis preserva- 
tion, inspection and quality control, 
and maintenance. 

John Peterson, Institute Coordinator, 
has invited panel nationally recog- 
nized experts handle the various 
phases the two-day meeting. 

The conference objectives will 
established Tuesday morning 
John Rixie, Jr., the Rural Elec- 
trification Administration. will 
followed three speakers from the 
Forest Products Laboratory—Ly- 
man Wood pole quality and 
ASA specifications; Ralph Lindgren 
deterioration poles; and Fran- 
cis Kukachka the relation ana- 
tomical characteristics wood pre- 
servative treatment. 

Tuesday afternoon will devoted 
discussions the production 
quality poles. Pressure treatment will 
Company, Inc.; thermal treatment will 


tine Clark Corp.; and inspection and 
quality control will handled 
Roy Yeager, Western Electric Com- 
pany, Inc. The sessions will conclude 
with discussion preservative analy- 
Products Laboratory. 

Pole service and maintenance prob- 
lems will discussed Wednesday 
morning. Speakers will include: 
Lumsden, Bell Telephone Laboratories, 
Inc.; Tierney, Northern States 
Power Company; O’Neal, REA 
Electric Engineering Division; and 
Hearn, American Telephone 
Telegraph Co. 

The afternoon sessions will include 
evaluation groundline treatments 
Products Laboratory and discussion 
ley, Bernuth Lembke Co., Inc. The 
meeting will conclude with summary 
presentation Frank Linder, Dairy- 
land Power Cooperative. 

Additional information may ob- 
tained from: John Peterson, Institute 
Coordinator, Extension Division, De- 
partment Engineering, University 
Wisconsin, Madison Wis. 


Georgia-Pacific Contracts With 
National Bagasse 


major contract has been concluded 
between National Bagasse Products 
Corporation and Georgia-Pacific Cor- 
poration for the sale and distribution 
National’s new sugar cane bagasse 
hardboard and woodworking board 
materials. Details the contract were 
given Haigh Reiniger, vice presi- 
dent and head sales National 
Bagasse. the same time, was dis- 
closed that substantial share the 
company’s production will distrib- 
uted through network more than 
100 wholesale warehouse points 
throughout the United States. Con- 
struction the National Bagasse fac- 
tory underway Vacherie, Louisi- 
ana, and the start-up the plant 
scheduled for early 1962. 

National Bagasse will introduce the 
sugar cane fiber new source 
basic raw material board products 
for the plywood, furniture, fixture, 
building construction, and large num- 
ber industrial fabricating industries 
formerly having access only wood 
the essential material 
board products. National Bagasse 
boards can nailed, stapled, drilled, 
and machined with ordinary wood- 
working tools and they provide per- 
fect surfaces for veneering with wood, 
metal, and plastics. The process creates 
entirely new uses for the sugar cane 
fiber, which remains after extraction 
sugar and was formerly wasted 
burned for fuel. 


New Laboratory For 
Lake States 


Funds for new U.S. Forest Serv- 
ice forest research laboratory St. 
Paul, Minn., have been approved 
Congress, according Dicker- 
man, Director the Lake States For- 
est Experiment Station. Congress ap- 
propriated $1,250,000 for development 
the site, construction the labora- 
tory, and installation laboratory fix- 
tures and specialized equipment. 

According Director Dickerman, 
“This new modern building will 
located the St. Paul Campus the 
University Minnesota just north 
the present Forestry School. This lo- 
cation will facilitate the excellent co- 
operative working relations have 
had for years with the University 
Minnesota. are gratified that 
the Board Regents the University 
has made this site Since 
was organized 1923, the Station has 
been located space provided the 
University. Plans for the new labora- 
tory are underway and construction 
should start 1962. 


Wooden Pallet Clinic 

part its college-service-to- 
industry program, the State University 
College Forestry Syracuse Univer- 
sity, Syracuse, Y., cooperation 
with the National Wooden Pallet 
Manufacturers Association, Washing- 
ton, C., will sponsor the An- 
nual Clinic wooden pallet manufac- 
turing and sales held Novem- 
ber and 1961, the Hugh 
Baker Forest Products Laboratory 
the College Forestry. 

Commenting the forthcoming 
course, William Sardo, Jr., Execu- 
tive Vice President the National 
Wooden Pallet Manufacturers Associa- 
tion said: Clinic affords those 
connected with the wooden pallet in- 
dustry once-a-year opportunity ex- 
change the best ideas manufactur- 
ing and merchandising pallets, and 
study the newest techniques. The 1961 
sessions are particularly timely that 
this industry the verge ma- 
jor expansion its markets.” 

The two-fold purpose the course 
familiarize those enrolled with 
good fabrication, marketing, and man- 
agement techniques used the manu- 
facturing wooden pallets 
present the latest authoritative infor- 
mation the overall industry prob- 
lems that the obstacles whole- 
some expansion the wooden pallet 
industry may eliminated. regis- 
ter obtain further information, 
write telephone Russell Deckert, 
State University College Forestry 
Syracuse University, Syracuse 10, New 
York. 
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GRAND r.) Theodore 
Burba, plant superintendent, John Widdicomb 
Co., and Dr. Stephen Preston, head the 
University Department Wood 
Technology, check schedule for Wood Tech- 
nology meetings. 


Grand Rapids Furniture 
Technology Topics Set 


The agenda for this fall and win- 
Furniture Technology meetings 
Grand Rapids will dwell heavily upon 
wood finishing and gluing techniques, 
according Dunn, managing 
director the Grand Rapids FMA. 
The Furniture Technology meetings, 
continuing program offered jointly 
the Furniture Manufacturers Associa- 
tion Grand Rapids and the Univer- 
sity Michigan’s Extension Service 
and Department Wood Technology, 
are dedicated the producing bet- 
ter furniture through application 
wood science and technology, accord- 
ing Dunn. The meetings bring to- 
gether technical management the 
Grand Rapids furniture industry with 
experts from the University’s Wood 
Technology Department. 


The FMA’s Education and Research 
Committee, under the chairmanship 
Theodore Burba, plant superintend- 
ent the John Widdicomb Co., met 
recently with Dr. Stephen Preston, 
head the M’s Wood Tech- 
nology Department and Dr. Norman 
Franz, professor the department. 
The following schedule for the fall 
and winter sessions grew out the 
meeting: 

Coated Abrasives and Sanding 
(Introduction): Types abra- 
sive materials will discussed, 
will machining with abrasives. 
Dr. Franz will lead the discus- 
sion. 


Finishing Materials: summary 
important finishing materials 
and systems. Bruneau, 
Wood Technology Laboratory 
Supervisor will charge. 


The Sanding and Finishing Proc- 
ess panel discus- 
sion moderated Dr. Franz 
current processes sanding and 
finishing the furniture indus- 


try. 
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The State Knowledge 
Wood Adhesives: This session 
will summary proceed- 
ings the national conference 
adhesion held Ann Arbor 
during the summer 1961. 
Marra, Professor Wood 
Technology the University 
Michigan will officiate. 


The Use High Frequency 
Assembly Gluing: This session 
will headed Dr. Marra. 


Selection and Purchasing Raw 
Materials: This session will in- 
clude the use dimension stock 
furniture manufacture. will 
Associate Professor Wood 
Technology the University 
Michigan. 


U.S. FPL Head Attends Forest 
Research Conference 
Vienna 


Dr. Edward Locke, director 
the Forest Products Laboratory, 
attended the 13th Congress the In- 
ternational Union Forest Research 
Organizations held Vienna Septem- 
ber 10-18. 


also visited various research in- 
stitutes and laboratories and commer- 
cial plants the forest products field 
England, France, Germany, Bel- 
gium, Sweden, Norway, and Finland 
both enroute and upon his return trip 
from Vienna obtain first-hand 
knowledge current activities abroad 
basis for better evaluation pro- 
grams presently being carried 
the Laboratory. 


Rome, Dr. Locke met with 
officials the Food and Agriculture 
Organization the United Nations 
discuss the possibility the Labora- 
tory being host the International 
Wood Technology Congress that will 
held 1963. 


the Vienna Congress, Dr. Locke 
proposed that this international body 
expand its program that research 
wood utilization given equal em- 
phasis with research forest man- 
agement and silviculture. 


feel that product research pro- 
grams should not divided from 
those devoted forest management 
and silviculture. All wood research 
programs should Dr. 
Locke explained. 


pointed out that the concept 
targeting research provide 
edge make more effective use 
our timber resources had won world- 
wide recognition leadership for- 
est research for the Laboratory here. 


States provide the leadership and 
strong effort will needed from 
wood utilization research workers 
Europe well the United States 
balanced program this interna- 
tional organization achieved, 
Dr. Locke said. 


Ohio Valley Meeting Will 
Feature Merchandising 


ing Lumber will one 
the highlights the annual fall meet- 
ing the Ohio Valley Section 
FPRS, which scheduled for October 
12-13 Jeffersonville, Indiana. 


The two-day meeting will also in- 
Wood Industry,” representatives 
the Department Economic Research, 
University Indiana, and evening 
specific problems will solved 
panel experts. 


The meeting will conclude Friday 
morning with discussion the re- 
search and public services available 
through the Kentucky Department 
Economic Development and the Spin- 
dletop Research Laboratory. 


FPL Identification Expert Studies 
Hawaiian Timbers 


Ways making better use the 
forests Hawaii—now dependent 
imports for most its timber—were 
investigated Kukachka, wood 
identification expert the the 
Forest Products Laboratory, Madison, 
Wis., three-week trip the Na- 
tion’s newest State during August and 
September. 


While Honolulu, Dr. Kukachka 
addressed the Tenth Pacific Science 
Congress scientific methods uses 
helping settle criminal investiga- 
tions, business disagreements, and 
other cases hinging wood identifica- 
tion. has developed 
dures for identifying woods grown 
all parts the world. 


The well-known wood expert con- 
ferred with Hawaiian forestry officials 
and industry leaders possibilities 
expanding the utilization that 
State’s forests. the 500 species ex- 
otic Hawaii, many are too heavy 
too light for furniture, building con- 
struction, and other ordinary uses, 
says. Many also contain silica, tool- 
dulling mineral that holds back their 
use. Dr. Kukachka visited timber plan- 
tations Oahu and Hawaii consult 
suitability various species for 
standard specialty uses. 
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Koppers Dedicates New Research Center 


Aerial view Koppers Research Center Somervell Park, Monroeville, Pa. This first stage 
the center will house 450 scientists and their assistants. When the 176-acre Center com- 
pleted will accomodate 1500 people. 


Koppers newest and largest research 
facility, Somervell Park, Monroe- 
ville, Pa., was dedicated August 28. 
represents investment approxi- 
mately eight and one-half million dol- 
lars according Fred Foy, Chair- 
man the Board. 


“This Research Center provides 
uniquely suitable facilities for Kop- 
pers scientists whose role our cor- 
porate growth critically important. 
does more than symbolize our faith 
the future; now, and will be- 
come more so, the keystone our 
total research effort,” said Foy. 


Koppers Company, Inc. 49-year- 
old Company with annual sales ex- 
cess 300 million dollars, began 
accelerate its research program about 
fifteen years ago when moved into 
chemicals and plastics. Until that time 
the Company had been largely identi- 
fied with engineering and construction 
the steel industry; coal by- 
products, wood preserving, fabricated 
metal products and merchant coke 
plants. 


The Center itself consists 
story administration building, three 
story interconnecting laboratory wings 
and several outlying auxiliary build- 
ings. feature the Center which 
contributes its easy expansibility 
the glass enclosed stairways the end 
each wing which can easily re- 
moved when additions are called for, 
and reaffixed the end the new 
wing. 


Foy cited this expansibil- 
ity” the Center indicative the 
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long-term commitment 
research. 


Only about one-third the build- 
ings planned for the 176 acre site have 
been completed. According Dr. Paul 
Bachman, Koppers Vice President 
and Director Research, the Center 
will eventually able house over 
1,500 scientists and their assistants— 
about four times its present population. 


the dedication ceremony, Mrs. 
Brehon Somervell, widow the late 
Commanding General the Army 
Service Forces, unveiled bust her 
husband who was Chairman the 
Board and President Koppers until 
his death 1955. 


Mr. Foy recalled statement that 
General Somervell made 1953 
the subject research: 


“Industry looks forward the fu- 
ture and not backward the past. 
And this dream constantly being 
given substance through the vast sci- 
entific effort represented industry’s 
research. The inexorable march toward 
new scientific horizons immeas- 
urable value our 


Citing few Koppers research and 
development accomplishments, Foy 
mentioned: Dylite 
styrene, foam plastic introduced 
this country Koppers; Non-Com 
fire retardant wood products; many 
contributions increased efficiency 
steelmaking; and new line polye- 
poxide resins, known Ker epoxy 
resins. 

Foy also mentioned the work Kop- 
pers doing boron chemistry, plas- 


tics, fiber reactive dyes, and chemical 
intermediates. also described non- 
precipitating dye that imparts perman- 
ent coloring anodized aluminum. 


One research project that Koppers 
believes has great promise involves the 
desalinization sea water. Known 
Koppers Hydrate Process—now 
bench scale operation—it the 
that under serious investigation, 
cording Dr. Bachman, who citec 
the importance the problem thes« 
terms: 


now and 1975 the 
water needs the United States wil 
rise from 312 450 billion gallons 
day. This will mean very real scar- 
city potable water many local 
ities. One obvious solution 
onomically feasible process remov 
ing salt from sea water—a 
amounting the incredible figure 
320 million cubic miles.” 


expected that this project 
which being carried forward 
operation with the Department 
Interior, will soon move 
plant production thousand 
gallons per day. 


Besides Somervell Park, Koppers 
operates eight other research and de- 
velopment facilities varying sizes 
where product and process control, 
application research, and pilot plant 
operations are the principal activities. 


Monroeville, addition all 
new product research, the Exploratory 
Section the central research staff 
will work areas wholly new Kop- 
pers where, Foy puts it: 


only limitations the scien- 
tists’ imagination that there exists 
some presumption meaningful re- 
sults, some expectation profitable 


Chemists, physicists, and other profes 
sional employees Koppers new 
center have been furnished the most moder: 
facilities. 
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Weyerhaeuser Uses Helicopter 
Forest Rehabilitation 


Each year almost 25,000 acres 
lands western Washington 
ind Oregon are rehabilitated heli- 
spraying and seeding, accord- 
Evergreen Helicopters, charter opera- 
‘or supplying year-long serv- 
for Weyerhaeuser Company’s con- 
forest rehabilitation program. 


During peak periods, the operation 
two 305-horsepower Hiller 
days week. Aerial spraying clear 
head-room for established conifers and 
kill off scrub brush before planting 
averages 9,500 acres annually, while 
distribution Douglas-fir seed 
copter covers 15,000 acres. 


Under the direction Weyerhaeu- 
Longview Branch rehabilitation 
forester, Bob Johnson, the heli- 
copter spraying begins March 
Flying from treetop level sev- 
eral hundred feet over the 3,500-foot 
elevation, Douglas-fir 
rain, Evergreen’s spray gear-equipped 
Hiller attacks unwanted stands still 
dormant deciduous trees and brush 
with lethal bath 245T and diesel 
fuel. Ten gallons per acre the pre- 
scription permeate the bark. 


About the first July each year, 
the two 305-hp Hiller each 
loaded with 100 gallons spray 
every run, take the air again with 
foliar spray treat other sites which 
are not receptive dormant spray. 
Actual seeding the crop har- 
vested some years later takes place 
November, December, and January. 
During this final and most critical 
phase, Evergreen’s owners, Delford 
Smith and Quay Jorgenson, work 
close cooperation with Weyerhaeuser 
foresters tailor seeding al- 
most acre-by-acre basis. 


One large contributing factor the 
cost reforestation any method 
the $14 per pound price good qual- 
ity conifer seed. Besides their cost, the 
seeds are highly sensitive contact. 
This posed problem: how propel 
them over wide area without damag- 
ing them. Letting them fall from 


hopper take full advantage 
the copter. Part Evergreen’s success 
keeping seeding costs down the 
development its own seed broad- 
caster which gently yet evenly distrib- 
utes the seed over 80-foot swath 
while maintaining steady 45-mile 
per hour calibrated speed. 


Lake States Starts Research 
Program Forest 
Engineering 


new cooperative research program 
Forest Engineering will estab- 
lished the U.S. Forest Service 
the Houghton campus the Michigan 
College Mining and Technology, 
according Van Pelt, president 
Michigan Tech. 


The purpose this new facility, 
known the Northern Forest En- 
gineering Laboratory, will solve 
engineering problems associated with 
forest management and utilization pe- 
culiar the hardwood forests 
northern and eastern United States. 


The staff this Federal laboratory 
will cooperate closely with Tech’s ex- 
perts the Ford Forestry Center 
Alberta, Michigan, and the Forest 
Products Research Division Hough- 
ton. The laboratory will adjoin the site 
the future building for the For- 
est Products Research Division, that 
the two groups can work together 
conveniently. 


management recent years 
has become intensive,” says Dr. Here- 
ford Garland, director For- 
est Products research program. 
the engineering machines, instru- 
ments, tools and methods used 
forest operations has not kept pace 
with our knowledge the techniques 
good forest management. Much re- 
search along this line needed. This 
why are glad see the 
Forest Service undertake this new 

expected that work will done 
the design equipment for har- 
vesting and handling logs and other 
forest products, tree planting, and for- 
est fire fighting. Studies will made 
watershed engineering, forest road 
construction, soil stabilization, and sci- 
entific instruments adapted for use 
forest management. 

The Forest Service chose the Mich- 
igan Tech campus the site for its 
new Forest Engineering facility be- 
cause Tech one the country’s 
larger engineering colleges and lo- 
cated the heart one the na- 
major forest regions. addi- 
tion, the new program fits uniquely 
well with Tech’s established programs 
forestry. These include the Depart- 
ment Forestry, which gives instruc- 
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tion leading the degree Bachelor 
Science forestry, the Forest Prod- 
ucts Research Division, which serves 
the forest industries the state 
through research, and the Ford For- 
estry Center, which has the mission 
and demonstration forest 
management. 


The new Forest Service facil- 
ity Houghton will concentrate 
engineering problems the northern 
and eastern forests. Other laboratories 
will serve the South and West, where 
problems are different because dif- 
fering climate, terrain and forest types. 

Mr. Dickerman, Director 
the Lake States Forest Experiment Sta- 
tion the Forest Service, has 
announced the appointment Rulon 
Gardner the first staff member 
the Northern Forest Engineering Lab- 
oratory. comes Houghton from 
the Juneau, Alaska office the 
Forest Service where 
Branch Chief charge structures, 
hydraulics and equipment manage- 
ment. One additional appointment 
expected the near future. These 
pointments are regarded the nucleus 
experts who will stationed the 
Houghton campus Michigan Tech. 
date has been set for the construc- 
tion the new laboratory. 


Luminous Ceilings Provide 
New Market Potential 


Luminous ceilings translucent fi- 
berlass and decorative wood framing, 
such the one the kitchen pictured 
above, have achieved top popularity 
new building remodeling projects. 
Numerous building supplies dealers are 
capitalizing the new idea, and 
boosting their sales and profits, reports 
Perry, president Filon Plas- 
tics Corp. 


9-A 


— 
‘ 
= 


New Three-Wheel Vehicle 

new, low-cost three-wheel vehicle, 
designed for wide range “‘off-the- 
towing and light hauling appli- 
cations, has been introduced Cush- 
man Motors, Lincoln Neb., subsidi- 
Outboard Marine Corp. 

Named the Cushman Haulster, the 
new unit especially suitable for mov- 
ing men and materials industrial 
plants, lumber mills, parks, golf 
courses, other areas where the ve- 
hicle not required travel city 
streets highways. equipped 
with special transmission which pro- 
vides safe top speed miles per 
hour for in-plant operation. low 
gear develops 470 pounds drawbar 
pull, giving the power transport 
full payloads steep grades and 
ramps. 

The unit available two body 
styles: pickup type rear box, 
chassis model, each having payload 
capacity 800 pounds. Compact and 
highly maneuverable, the Haulster can 
operate passageway, and 
has turning radius 90-inches. Ad- 
ditional information available. 

Circle Item 


New Literature 
Chipper Knives 

4-page guide and specification in- 
sert new, long-life chipper knives 
for the pulp and paper industry now 
available from United Shoe Machin- 
ery Corporation, whose entry into the 
machine knife field was just recently 
announced. 

The brochure covers the outstanding 
features these knives, whose quality 
said closely controlled ex- 
acting manufacturing 
ing requirements, and whose life has 
been found equal exceed that 
conventional knives under various con- 
ditions operation. The specification 
sheet enables the prospective user 
detail the knife design, machine and 
operating data for specific mill condi- 
tions. contains slot, lock and 
groove guide for design reference. 
Copies are available. 

Circle Item 
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Economical Brush Disposal 


Improved safety and economy 
disposing tree trimmings result 
from two new accessories Fitchburg 
Chippers. Mr. Forman, Presi- 
dent the Fitchburg Engineering 
Corporation, reports that new safety 
stop switch will become standard 
all new models. Located the top 
the feed apron, one flip this switch 
stops the Chipper within seconds for 
added safety. 

second switch, also located the 
rear for easy use, will give immediate 
control the motor without having 
move from the feeding position. This 
solenoid switch will idle the motor 
between actual feeding operations, 
thus decreasing gasoline consumption, 
reducing engine wear, and making 
quieter operation possible. 
formation may obtained. 
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Infrared Generators Installed 
From Back 


The Dry Clime Lamp Corp., Greens- 
burg, Ind., has just announced two 
major improvements its line dri- 
Quik ceramic type electric infrared 
oven sections for industrial use. All 
driQuik ceramic infrared generators 
will now installed from the back 
the industrial infrared field. Until 
now, all infrared units have been in- 
stalled from the front the sections 
and often required two persons 
complete installation. With the new 
method installing driQuik replace- 
ment units from the back, all installa- 
tions can made one person, and 
can even made while the oven 
operation. 

The second major improvement 
the design the reflectors. The new, 


improved driQuik reflectors may re- 
moved for cleaning purposes without 
removal the infrared generators, 
which was necessary former models. 
This also the industrial 
infrared field. More information may 
obtained. 
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New Panel Saw Literature 


illustrated 6-page brochure 
their complete line panel saws 
now available from the Porter 
Machinery Company. Together with 
complete specifications available 
sizes, feed speeds, capacities and other 
operational data, this new literature 
features unique, 
specifying guide for saw infeed 
and outfeed tables. According the 
manufacturer, this information enables 
any customer easily and accurately 
estimate his own saw and table dimen- 
sions and types. Write for your copy. 


Wood Preservative 


Chemical Products Division, Dar- 
worth Incorporated introduces new 
wood preservative, Cuprinol No. 224, 
for the woodworking industry. The 
active fungicide Cuprinol No. 224 
organo-tin compound manufactured 
Metal Thermit Corporation. 

Cuprinol No. 224 nonswelling, 
paintable, water repellent wood pre- 
servative conforming exceeding 
National Woodwork Manufacturers’ 
Association Specifications, 
eral Specification Wood 
treated with Cuprinol No. 224 af- 
forded excellent protection against de- 
cay, termites, and other wood destroy- 
ing insects. supplied low cost, 
concentrated form easily diluted 
site use. 

Circle Item 


New Catalog Band 
Saw Blades 


colorful new 6-page catalog has 
been published Frank Swett 
Son, manufacturer Nickle Steel 
wood-cutting band saw blades. in- 
teresting feature the new catalog 
sequence illustrations which 
show the seven separate steps required 
convert steel coil into finished 
Nickle Steel band saw blades. addi- 
tion, separate catalog sections explain 
the advantage Swedish steel blade 
metal, and skip-tooth design for wood- 
cutting bands. 

Instructions for proper saw tooth 
selection plus simplified ordering 
system are also special features this 
new catalog. The new catalog, com- 
plete with the latest Nickle Steel price 
list, available woodworkers 
request. 

Circle Item 
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Machine Automatically 
Unitizes Plywood 
Panels 


High volume unitizing plywood 
panels now possible with any degree 
automatic control with new steel 
strapping machine manufactured 
Acme Steel Company, Chicago. 

The machine the Acme Steel 
latest model the firm’s re- 
cently announced series strap- 
ping machines. The machine incor- 
porates new basic strapping mechan- 
ism, described the firm the light- 
est, lowest cost unit yet developed. 

addition the basic strapping 
mechanism, F7A(4) primarily consists 
base, pneumatically actuated car- 
rier which supports the strapping 
mechanism and moves and out 
strapping position, full strap 
track, control console, plus limit 
switches sensing devices for fully 
automatic operation. 
formation may obtained. 
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Wet-Rub Tester 


Thwing-Albert Instrument Com- 
pany offers new Wet-Rub Tester 
which provides reliable method for 
the quantitative evaluations coated 
The Wet-Rub Tester was de- 
veloped the Research Laboratories 
Corn Products Refining Company, 
Argo, 

The test method involves wrapping 
the test specimen around stainless 
steel drum and rotating against 
idler roll covered with smooth-surfaced 
gum rubber. This provides slip-free 
operation. 

The effective weight the idler 
against the sample may varied 


means auxiliary weights supplied 
with the instrument. The weight 
solids removed from the sample dur- 
ing predetermined number revo- 
lutions readily obtained evapora- 
tion the reagent grade water 
through which the sample rotates dur- 
ing test. 

The instrument and the associated 
test procedure exhibit exceptional re- 
peatability. For more information, 
write. 
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Lumber Industry Facts 


new section Lumber In- 
dustry Facts, handbook 
tracing more than 350 years 
growth and progress the American 
lumber industry, has been published 
the National Lumber Manufac- 
turers Association. 

The 56-page booklet contains thou- 
sands facts and figures forest 
resources, lumber production, con- 
sumption, stocks and shipments, in- 
dustry employment, exports-imports, 
and financial statistics. For the first 
time, data are also included the 
wholesale and retail lumber trade, 
research expenditures the industry, 
and several tabulations are devoted 
manufacturing for 
lumber and wood products. Free 
copies are available. 
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Direct Drive Chain Saw 


professional direct drive chain 
saw with the cutting power geared 
saw the newest chain saw the line 
Strunk Power for Modern Living, 
Inc., Coatesville, Pa., manufacturers 
gasoline and electric chain saws, 
able pumps, emergency generators, im- 
pact tools and electric hammers. 

This high horsepower direct drive 
saw will good news the many 
professional chain saw users who 
until this time have had depend 
upon geared saws for high power 
quirement cutting. will also good 
news for the many professional users 
direct drive chain saws who have 
wanted more ruggedness and less com- 
plicated assembly, well higher 
power their direct drive saw with- 
out additional weight. 


This gasoline chain saw, which was 
years development and testing, 
felt Strunk the first real chal- 
lenge the product supremacy 
claimed the larger manufacturers 
chain saws. has performance equal 
superior any other direct drive 
chain saw the market today—dis- 
placement 5.913 cubic inches, en- 
gine speed 7,500 rpm (in opera- 
tion), and the average cutting speed 
the chain 3,712 feet per minute. 
More information may obtained. 

Circle Item 


profits for you from the toughest woods, in- 
cluding American Elm. trailer unit 
squats under own power receive large 


ANOTHER PIONEERED PRODUCT THE WACO AIRCRAFT OHIO, 


logs without lift. Has speeds, auto- 


shift and auto-stroke. 26” ram travel splits 

34” lengths, any dia.—or, with extended 
frame and adjustable wedge, splits 52” 
lengths, any dia. Write for details. 
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New Model 
which will split logs 
any diameter 
now available. 


THE WACO AIRCRAFT CO., Dept. Troy, 
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Plywood Panel for Farm Use 


Ag-Ply, new plywood panel engi- 
neered specifically for farm uses, 
now available nationally, according 
Douglas Fir Plywood Association 
whose engineers developed the new 
product. general purpose outdoor 
building material, Ag-Ply low- 
cost panel intended serve rapidly 
growing farm market that last year 
consumed more than billion square 
feet softwood plywood. Already the 
second biggest market for western 
wood, the farm market expected 
require billion square feet annually 
1965 according projected figures. 


The new panel developed serve 
this market bonded with the same 
waterproof adhesives used manu- 
facturing marine fir plywood. Ag-Ply 
must meet the same rigid quality con- 
trol tests established the Commer- 
cial Standard for exterior type fir ply- 
wood. However, Ag-Ply 
performance material, and does not 
have the fine appearance the higher 
grade marine panels. Ag-Ply un- 
sanded and can have limited number 
open defects. This does not im- 
pair performance, but keeps costs low. 
Write for more details. 
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Saw Distributor 


Eastern Machinery, Inc., Syracuse, 
Y., has been appointed distribu- 
tor for the Wright Saw division 
Thomas Industries Inc., Louisville, Ky. 
Eastern Machinery will handle sales 
the company’s gas-driven power blade 
Wright Saw Vermont and num- 
ber counties New York state. 
The Wright Saw line gas-operated 
power saws includes 20-inch blade 
model (5020-A) and new, compact 
16-inch blade model (2016) which 
weighs only pounds, including 
blade and guide. The Wright Saw 
the only power saw the market 
with blade, which 
moves back and forth like hand saw 
the rate 10,000 strokes per min- 
ute. The saws are exceptionally safe 
since they require chain for opera- 
tion, are versatile that they can cut 
all positions, and are easy handle 
because their light weight. 
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Twenty-Ton Capacity Fork Lift 


diesel-electric fork lift that 
can handle 40,000-pound loads 
and operates either paved un- 
paved surfaces has been introduced 
LeTourneau, Inc., Longview, 
Texas. Electric wheel drive and big 
wide-base tubeless tires provide flota- 
tion and traction for rough terrain 
use. 

The Series FLT-20 Fork Lift Truck 
expected have many applications 
industry where heavy material 
presently being handled cranes. The 
first units shipped are being used 
letized pipe their storage yard 
well load trucks and rail cars. 

The machine completely electric- 
ally powered—eliminating clutches, 
transmissions, drive shafts and hy- 
draulic lines. Individual electric gear- 
motors placed the point work 
power the hoist, rack tilt, and rear 
wheel steering. similar design 
the LeTourneau Log Stacker which 


has been use since 1955 the lum- 
ber industry unload trucks and 
handle logs the millyard. 

The three-wheel unit powered 
210-horsepower diesel engine driv- 
ing and generators. All con- 
trols are governed simple electric 
switches. The control console part 
revolving seat assembly that permits 
the operator swivel and face the di- 
rection travel. The two front wheels 
are powered electric motors 
mounted inside the rim. Overall 
length, including forks, feet, 
inches and the turning radius 
feet. More information may 
obtained. 

Circle Item 


Research and Management 


the Research Scientist Acquire 
Management the title 
of, and the basic question underlying, 
printed discussion now being offered 
Battelle Memorial Institute rep- 
resentatives industry concerned with 
research and development. Written 
Nestor, Battelle’s manager 
project development, the statement 
one series the procedures and 
characteristics contract research for 
industry being published the Col- 


umbus, Ohio, research center. 


this statement, Nestor makes the 
point that industrial management peo- 
ple and research professionals have 
much common, including high de- 
gree creativeness. practical 
needs and the desire for 
creative freedom are compatible, as- 
serts. Copies this discussion are 
available. 

Circle Item 


New Flakeboard 


“Collins Flakeboard” will the 
trade name new flakeboard 
produced the newly completed $2,- 
000,000 Chester, California plant 
Collins Pine Company, one the na- 
tion’s oldest lumber firms. 


Elmer Goudy, general manager 
the company, said that exclusive use 
selected Sierra softwoods will give 
the new Collins flakeboard excep- 
tional machineability and ultra-smooth 
faces and edges. The recently de- 
veloped machinery used the Collins 
company will produce board with 
outstanding uniformity. Around-the- 
clock quality checks will ensure un- 
varying standard high quality. The 
flakeboard will made thicknesses 
from 114 inches and sheet 


All-Purpose Wood Preserver 


all-purpose water repellent 
liquid preservative protect wood 
against insects, termites, decay, surface 
mold, mildew and fungi has been an- 
nounced Osmose Wood Preserving 
Company America, Inc. Trade 
named, Wood Preserver, the prod- 
organo-tin compound (tributyltin- 
oxide) produced Metal and Ther- 
mit Corporation. Wood Preserver 
offers the industrial trade superior 
single compound which can used 
for any application. Laboratory tests 
have proved twice toxic decay, 
bacteria and fungi but less toxic and 
irritating humans, the company 
states. Being noncrystalline, does 
not stain leave residue compli- 
cate subsequent painting. 


The water repellent reduces 
warping, shrinking, swelling, checking 
and grain raising. improves paint 
holding properties 
stability through weather changes and 
eliminates paint blistering and peeling. 


Wood Preserver conforms the 
able, water repellent 
defined the U.S.D.A. For- 
est Products Laboratory. meets 
exceeds the requirements National 
Woodwork Manufacturers Association 
and Federal Specification TT-W-572. 
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Baseball Bats 


The white ash New York State, 
the primary source stock for base- 
ball bats, may danger ex- 
tinction, according Little- 
field, State Dept. Conserva- 
tion. virulent new disease un- 
known origin, ash-dieback, has been 
found recent years killing 
white ash trees many parts the 
state. Trees all ages are affected. 
partial survey eastern New York 
has revealed that counties, 
percent the white ash trees are dead 
dying. commercial woodlots, 
percent the trees are vari- 
ous stages decline result 
the disease. The disease may have seri- 
ous impact the wood-using indus- 
tries that depend white ash, which 
used extensively the manufacture 
furniture, tool handles, toys, wood- 
enware and novelties well base- 
ball News, July 
1961. 


Expansion Program Planned 
Southern Pine Lumber Co. 


two-phase expansion program to- 
taling $114 million for the Fiber 
Products Division has been announced 


Southern Pine Lumber Company 
Diboll, Texas. 

Completion the expansion pro- 
gram will take from months, 
according Carrol Allen, Vice 
President. 

The program calls for immediate 
expansion facilities that will include 
more pulping capacity, added machine 
production capacity and additional 
warehouse. The major portion the 
$114 million project will the 
added machine production for new 
line decorated products and other 
specialty items, Allen said. 

Carl Shepherd, Jr., former plant 
superintendent, has been 
duction manager the Fiber Products 
Division. 


Koppers Establishes Panel 
Department 


Sarchet will head Panel De- 
partment established Koppers Com- 
pany, Inc., was announced 
Walter Arnold, Executive Vice 
President. Previously the Company’s 
building panel activities had been car- 
ried development group which 
operated within the Plastics Division. 
The decision establish separate de- 
partment was brought about the 
increasing scope Dylite Panel ac- 


tivities which now touch several 
Koppers Divisions, both nationally 
and internationally, Mr. Arnold said. 
addition their use home- 
building, panels made Koppers, 
which have been the research and 
development stage for many years, are 
now finding commercial acceptance 
frigerators, motels, apartments, indus- 
trial buildings and office buildings. 


New Distributor For 
Fan-Air Systems 


Wilco Machine Works, Inc., 
Memphis, Tenn., was recently ap- 
pointed Southeastern distributor for 
Fan-Air Systems, Inc., developers 
new and uniquely proficient method 
kiln drying. 

making the announcement, Hu- 
bert Gray, general manager Fan-Air 
Systems, Inc., said: are particu- 
larly pleased with the appointment 
Wilco Machine Works, Inc., our 
distributor. The firm has long been 
noted for its experience sales and 
engineering forestry and wood- 
working equipment and well quali- 
fied offer complete sales and service 
Fan-Air kiln systems the indus- 


try.” 


solvent base. 


PRESSTREAT 


and fungus. 


3137 Southwest Ave. 


PENTACHOROPHENOL 


Recognized the leading pre- 
servative for protecting wood 
against decay and rot, termites 
and other wood-boring insects. 
Clean...won’t stain...con- 


Combination PENTA plus 
water repellents for pressure 
treatment lumber. Provides 
super above-and-below-ground 
protection against termites, other 
wood-boring insects, decay 


For more information, write phone... 
Wood Treating Chemicals Co. 


NOXTANE 


Controls ugly blue-black sap 
stains and mold. Keeps lumber 
bright and stops costly 
degrading. Contains arsenic 
mercury—non-irritating and 
dustless—resists leaching from 
rain. 


WOODTREAT 


10% Penta emulsion paste. 
Gives maximum protection 
standing poles, piling, cutoffs, 
structural timbers. Applied 
hand scoop, brush, paddle 
mechanical spray. Clean han- 
not highly toxic. 


TECHNICAL COUNSEL 


Experienced specialists plus the most modern 
and complete laboratory facilities, are available 
for counsel and help any wood preserva- 
tion problem. 


St. Louls 10, Mo. 


TREATING 
FOREST PRODUCTS JOURNAL 13-A 


New Company Formed 


The newly formed Cutawl Corpo- 
ration, Bethel, Conn., subsidiary 
Foredom Electric Co., Inc., manufac- 
turers miniature power tools, has 
Cutawl Division In- 
ternational Register Co. The Cutawl 
portable high-speed cutting ma- 
chine that will cut every sort de- 
sign and shape wide variety 
sheet materials including wood, plas- 
tic, metal, linoleum, composition, etc. 

Long considered indispensable 
the display and sign fields, the new 
particularly suited the 
samples, patterns, gaskets, linoleum 
lays, and multitude other products. 
has unique swivel head which 
permits 360° traverse any pattern 
design without changing direction 
the Cutawl. Cutting can started 
anywhere the makes its own 
starting hole and leaves smooth 
edge with further 
quired. will cut perfect circles 
inches with extreme accuracy 
and speed. The Cutawl safe use 
and requires special skill train- 
ing. has adjustable stroke and speed. 


Fire Safety 


The Atomic Energy Commission 
has noted the fire safety figures 
sheet polyethylene used construc- 
tion letter the Manufacturing 
Chemists’ Association. Tests show, 
said AEC Safety Program Specialist 
Kelly, Sr., that sheet polyethy- 
lene presents less serious fire hazard 
than canvas tarpaulin. According 
MCA, the AEC test reveals that 
melting point low that hot ob- 
jects coming contact with the poly- 
ethylene melt through, rather than ig- 
nite Kelly also stated that the AEC 
and its contractors have been using 
polyethylene sheeting for 
sons including enclosures for construc- 
tion work, covering construction mate- 
rials and aid for curing concrete 
pours. 
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COMING EVENTS 


Oct. 11-13: FPRS Mid-South Section 
Meeting, King Edward Hotel, Jackson, 


Miss. 


Oct. 15-21: National Forest Products 
Week. 


Oct. 16-17: FPRS Pacific Northwest Sec- 
tion Meeting, Qualicum Beach, Vancouver 
Island, 


Oct. 19-20: Annual Fall Meeting, FPRS 
Midwest Section. Theme: Wood Com- 
position Board, McCormick Place, Chi- 
cago, 


Oct. 20: Annual Fall Meeting, FPRS 
Northern California Section, Fort Bragg, 
Calif. 


Oct. 23-25: Annual Meeting Canadian 
Wood Development Council, Timberline 
Hotel, Banff, Alberta, Canada. 


Oct. 27-28: FPRS Inland Empire Fall 
Meeting, Washington State University, 
Pullman, Wash. 


Nov. American Forest Products In- 
dustries, Inc., Annual Meeting, Mayflower 
Hotel, Washington, 


Nov. 1-3: National Retail Lumber Deal- 
ers Assoc., Annual Meeting, Conrad Hil- 
ton Hotel, Chicago, 


Nov. 2-3: Annual Meeting FPRS Caro- 
linas-Chesapeake Section, Battery Park 
Hotel, Asheville, 


Nov. 2-3: FPRS Northeast Section Fall 
Meeting, Hotel Prince George, New 
York City. 


Nov. 4-7: National Retail Lumber Deal- 
ers Association, Exposition, McCormick 
Place, Chicago, 

Nov. 6-8: 1961 Pacific Logging Congress, 
St. Francis Hotel, San Francisco, Calif. 

Nov. 6-9: National Lumber Manufac- 
turers Assoc. Board Directors and 
Committees, Annual Meeting, Shoreham 
Hotel, Washington, 

Dec. National Institute Wood 
Kitchen Cabinets, Annual Winter Meet- 
ing, Sheraton Towers, Chicago, 

Dec. 12-13: National Oak Flooring 
Manufacturers Assoc., Annual Meeting, 
Peabody Hotel, Memphis, Tenn. 

Jan. 17-19, 1962: Appalachian Hardwood 
Manufacturers, Annual Meeting, 
Netherland Hilton Hotel, Cincinnati, 


Oregon Reforestation 


The reforestation 21,586 acres 
forest land Oregon with over 5.6 
million tree seedlings and 10,330 
pounds tree seed during the 1960 
1961 planting season was accom- 
plished the state forestry depart- 
ment cost about $291,000, 
was announced recently State For- 
ester Dwight Phipps. Some 13,822 
acres this was seed helicopter 
cost about $8.20 acre, while 
7,764 acres were planted trees for 
total cost $22.88 per acre about 
$30 per one thousand trees, added. 


The Tillamook Burn, widely 
claimed the greatest conservation 
effort ever undertaken, received almost 
4.4 million these trees and 9,420 
pounds the seed add some 
444 acres green the 255,000 acres 
state lands this project re- 
forestation that over two-thirds 
completed. 


Mile-Long Plywood Panels 
Available 


you need panel fir plywood 
mile two long and feet wide 
you can buy it—if you can figure way 
get from the mill your job 
site. Six major manufacturers have an- 
nounced availability panels feet 
more wide and “any reasonable 
length” most instances, although 
two the six prefer limit length 
feet are scarfed along the grain 


most cases panels can sup- 
plied any grade, although sizes 
sanding equipment limit some the 
six. Manufacturers with equipment 
for producing giant panels include 
Cascades Plywood Corp.; Diamond 
Lumber Georgia-Pacific Corp.; 
International Paper Simp- 
son Timber Co., and U.S. Plywood 
Corp. 


Bark Mulch Production 


bark mulch, first product come 
from its newly created Product De- 
velopment Department, will pro- 
duced quantity shortly, was an- 
nounced today Edens, Presi- 
dent, Southwest Forest Industries, 
his Annual Report 
Equipment for processing tree bark 
into mulch for use lawn care and 
general agricultural purposes now 
being installed the company’s paper 
and pulp mill Snowflake Mills, 
Arizona. 

Other new items being considered 
under the company’s research program 
are laminated and end-edge glued 
products, well refinement cut 
parts for industrial users, the stock- 
holders were told Edens. 
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MORE THAN YEARS, mill- 

work manufacturers have dipped 
exterior millwork items for minutes 
preservatives. Ex- 
perience indicates that the treatment 
protects the wood against attack from 
decay and stain fungi, reduces swel- 
ling and shrinking the wood, and 
prevents the accumulation water 
the joints millwork items, thereby 
improving the performance paints 
treated millwork. 


Many test methods have 
been developed measure the water 


contributed paper approved for pub- 
lication July, 1961; this study was done 
cooperation with the National Woodwork 
Manufacturers Association. 
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measuring 


the effectiveness 


water-repellent preservatives 


Results years outdoor exposure tests were compared with results obtained with various laboratory test methods. 


repellency water-repellent preserva- 
tives. The National Woodwork Manu- 
facturers Association currently en- 
dorsing the swellograph and 
requires that treating solutions develo 

minimum water repellency 
percent this test. The question has 
been raised, however, whether 
not other laboratory test methods 
might better reflect the protection 
given water-repellent preservatives 
exterior millwork service. The 
research covered this report, started 
1956 the Forest Products 
Laboratory cooperation with the Na- 
tional Woodwork Manufacturers As- 


Maintained Madison, Wis., coop- 
eration with the University Wisconsin. 


Reprints Available. Circle Item 41. 


sociation, was designed answer this 
question. 

This report outlines the procedures 
used, gives the results the weather- 
ing tests during years weathering, 
and compares results from the labora- 
tory and weathering tests. 


Test Solutions 


The solutions tested consisted 
preservative, water repellent, and 
water-repellent preservatives that had 
wide range water repellency 
the swellograph test. The solution 
numbers, water repellencies 


Water repellency test method 
the National Woodwork Manu- 
facturers Association. 
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Which one several laboratory methods measuring 


the water repellency water-repellent preservatives 


best reflects the effectiveness the solutions weather- 
ing tests? The U.S. Forest Products Laboratory tested 
preservative, water repellent, and nine water-repellent 


preservatives seven laboratory methods and two 


weathering methods that have been progress for 


years. Here are the results. 


swellograph test, and descriptions 
the solutions are given Table 


Definition Water Repellency 


Treated and untreated wood speci- 
mens were exposed under various test 
conditions liquid water and water 
vapor. The term “water 
refers the ability the treatments 
repel retard the movement 
water one both its forms. 

The equation used calculate wa- 
ter repellency percent is: 


change untreated controls—change treated specimens 


from board, followed three speci- 
mens which were treated. For 
the other laboratory tests, untreated 
control specimen was cut adjacent 
each specimen treated. Five pairs 
specimens were used for each 
solution. 


The right-angle specimens were 
placed random into sets 10. One 
set was used for treatment with each 
solution, and one set was left 
untreated. Five each set speci- 
mens were painted. 


change untreated controls 


100 


The changes used the calcula- 
tions were changes dimension, 
weight, cup the specimens. With 
this equation, 100 percent water repel- 
lency means that change occurred 
the treated specimens, percent 
water repellency means that the treated 
specimens changed much the un- 
treated controls, and negative water 
repellency means that the treated speci- 
mens changed more than the untreated 
controls. 


Preparation Specimens 


Specimens were prepared for nine 
test methods, including swello- 
flowing water, swello- 
meter, water spray, cupping, 
relative humidity, weight gain 
right-angle specimen, and window 
sash. The first seven are laboratory 
tests and and are weathering 
tests. 


Selection: All specimens were 
made kiln-dried ponderosa pine 
sapwood from one source. The care- 
fully selected wood was straight 
grained, clear, and average density 
for the species. 

For the weight-gain test, 
percent relative humidity, one un- 
treated control specimen was crosscut 


454 


Sixty-five window sash were supplied 
the millwork manufacturer who 
furnished the ponderosa 
Random selection was used pick 
sash for treatment with each solution 
and left untreated. Five un- 
treated sash and all the treated sash 
were painted. Treated but unpainted 
sash were not tested. 


Treating: The laboratory-test speci- 
mens were dipped for seconds 
the treating solution, but the window 
sash and right-angle specimens were 
dipped for minutes. Specimens were 
treated with all solutions for all 
methods except the swellometer. This 
method was added late the labora- 
tory-test program and was used 
evaluate only the solutions, num- 
bers 10, and 11. 


Each window frame which 
treated sash was placed for outdoor 
exposure received brush coat the 
same solution used treat the sash 
that was installed it. The solution 
was brushed all surfaces that could 
reached before the sash was 
installed. 


Glazing: The window sash were 
glazed after they were treated. 


Painting and Varnishing: The 
specimens for the tests cupping and 
weight gain percent rela- 


tive humidity were painted edges 
and ends with one coat thick white- 
lead paint followed two coats 
aluminum enamel before treatment. 
After treatment, one broad face the 
cupping specimens was painted with 
three coats aluminum enamel. 


The window sash were painted and 
varnished after they were glazed, while 
the right-angle specimens were painted 
after being treated. All surfaces the 
right-angle specimens were painted, 
but with the window sash, paint was 
applied only that portion the 
“outdoor” surface the 
could reached after sash was in- 
stalled window frame. 


Three coats paint were applied, 
consisting coat titanium-lead 
and two coats titanium-lead- 
zinc house paint. The three coats were 
applied spreading rates calculated 
give total dry film thickness about 
0.005 inch. From days drying 
time elapsed between coats paint. 
After the surface was 
painted, two coats interior varnish 
were brushed the surfaces the 
side the sash that could 
reached after sash was installed 
window frame. Three days dry- 
ing were allowed between coats. 


The window frames received two 
coats the same paints used the 
surfaces the sash. The 
prime coat was brushed all sur- 
faces that could reached before 
sash was installed, and the top coat 
was brushed all surfaces that could 
reached after sash was installed. 
The painting was done experi- 
enced painter, but the amount paint 
applied was not controlled recorded. 


Conditioning: The specimens used 
check cupping and weight gained 
were conditioned constant weight 
percent relative humidity and 
80° All others were conditioned 
percent relative humidity and 80° 
This conditioning was done both be- 
fore and after treatment and before 
test. 


Test Methods 


Some the tests involved exposure 
specimens water, others water 
vapor, and still others both water 
and water vapor weathering 
Madison, Wis. The type test and 
brief description each follows. 


Exposure Water: Swellograph: 
the longitudinal, radial, and tangential 
directions respectively, were immersed 
water the swellograph apparatus. 
The tangential swelling treated and 
untreated specimens was recorded 
graph over period minutes. 


OCTOBER, 1961 


Fig. 1.—Right-angle specimen with numbers the points where 
dimensions were measured. Thickness was measured and and 


Swellometer: Swellograph specimens 
were immersed water the swello- 
meter apparatus. The tangential swel- 
ling treated and untreated speci- 
mens was measured the end 
minutes. 


Flowing Water: Swellograph speci- 
mens were held the swellometer 
rack angle 60° from the 
horizontal. Two streams water were 
flowed over one face for hours. The 
tangential swelling treated and un- 
treated specimens was measured after 
elapsed intervals 15, 30, and 


Water Spray: Swellograph speci- 
mens were held the swellometer 
rack angle 10° from the hori- 
zontal. One face the specimen was 
given eight sprays 15- 
minute intervals. The tangential swel- 
ling treated and untreated speci- 
mens was measured minutes after 
each spray. 


Exposure Water Vapor: 
the radial, longitudinal, and tangen- 
tial directions respectively, were con- 
ditioned constant weight air 
percent relative humidity and 
temperature 80° They were then 
moved into chamber that was main- 
tained percent relative humidity 
and temperature 80° F., where 
cupping the specimens the tan- 
gential direction was measured 
hour intervals for hours. 


Relative Humidity: The specimens for 
percent relative humidity were the 
same specimens used the cupping 
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Fig. sash specimen with numbers the points where 


dimensions were measured. Thickness was measured and 
the stiles and width and the bottom rail. 


Foreward 


report the history and 
development 
tion for millwork was published 
the October, 1958, Forest 
Products Journal (vol. VIII, no. 
10) pages Reference 
was made that report co- 
operative research project the 
Forest Products Laboratory 
and the National Woodwork 
Manufacturers Association which 
was begun early 1956, de- 
laboratory methods measuring 
the water repellency water 
repellent preservatives 
flects the effectiveness the so- 
lutions weathering tests. 
completion numerous labora- 
tory tests and years outdoor 
exposure tests, the following 
conclusions were drawn: 


Correlation with the weath- 
ering method was about equally 
good for four laboratory meth- 
ods, including the swellograph 
(present standard). 

The 3-minute dip win- 
dow sash good water- 
repellent preservative before 
painting will materially reduce 
eliminate stain and decay 
fungi, end checking, cracking 
the glazing compound, excessive 
swelling, and paint failure. 

Treatment with good wa- 
ter-repellent water-repellent 
preservative affords better pro- 
tection than treatment with 
preservative only. 


tests. After they were moved from the 
percent relative humidity 
room, they were weighed daily for 
days. 


Relative Humidity: Specimens, 
inches the radial, tangential, 
and longitudinal directions respec- 
tively, were conditioned constant 
weight air percent relative 
humidity and temperature 80° 
They were then moved into room 
that was maintained percent rela- 
tive humidity and temperature 
80° and weighed daily for days. 


Weathering Madison, Wiscon- 
sin: Right-Angle Specimen: Specimens 
simulating bottom corner win- 
dow sash were made two 
and-tenon joint. They were exposed 
the weather under narrow ledge 
which gave some protection from 
weather. The specimens were weighed 
and dimensional changes measured 
four points (Figure eight times 
each year for years and four times 
during the last quarter the fourth 
year. Weights and dimensions were 
taken after prolonged periods wet 
and dry weather obtain closely 
possible the maximum and 
mum values for each year. 


Window Sash: Glazed window sash 
standard size, installed window 
frames that were shielded the 
side with plywood, was ex- 
posed the weather with the 
side facing south. The speci- 
mens were weighed and dimensional 
changes measured seven points 
(Figure eight times each year for 
years and four times during the last 
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NUMBER 
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LEGEND: 


UNTREATED 
PAINTED 


UNTREATED 
UNPAINTED 


4 i 
0.06 0.08 


S55 AVERAGE POINTS 3 AND S 
NEAR END RAIL 


| | 

| MMI AVERAGE POINTS 2 AND 6 
NEAR END STILE 


0.04 


UNTREATED 
UNPAINTED 


-O.12 


DEVIATION FROM ORIGINAL DIMENSION ((NCH) 


SOLUTION 2 


1 SOLUTION 4 
0.10 O12 0.14 


MAXIMUM CHANGE IN DIMENSION (/NCH) 


Fig. 3.—Maximum changes dimensions window sash during 
the fourth year weathering. All treated sash were painted. The 
changes (averages specimens) were the width the bottom 
rail points and (original dimensions about 3.14 inches 
percent moisture content) and the thickness the stiles 
points and (original dimensions about 1.35 inches 


percent moisture content). 


quarter the fourth year. Weights 
and dimensions were taken after pro- 
longed periods wet and dry weather 
obtain closely possible the 
maximum and minimum values for 
each year. 


Results 


Weather data collected near the test 
site during the years exposure 
specimens are summarized Table 


moisture content. 


The differences between the maxi- 
mum and minimum dimensions the 
window sash observed during the 
fourth year weathering are shown 
Table and Figure 


The annual maximum and minimum 
dimensions points and and 
weights the window sash for each 
year weathering are given Table 
Figure shows annual maximum 
and minimum deviations dimensions 


Table 1.—DESCRIPTION TEST SOLUTIONS 


Solution Water 
Percent 
Current industrial water-repellent preservatives supplied 
three manufacturers. 
Water-repellent preservatives, intended have high water 
repellency, supplied three manufacturers. 
Water-repellent preservatives supplied three manufacturers, 
intended have water repellency less than percent 
determined the swellograph method (water-repellent 
test method the National Woodwork 
Manufacturers Association 
preservative formulated the Forest Products Laboratory. 
water repellent formulated the Forest Products Labo- 


ratory. 
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repellency the swellograph test. 


SOLUTION 5 


SOLUTION 7 SOLUTION 9 SOLUTION SOLUTION 3 


SOLUTION 10 SOLUTION 6 


WEATHERING (YEARS) 


Fig. maximum and minimum dimensions shown devia- 
tions from the original dimensions points and treated and 
untreated window sash during years weathering. treated sash 
were painted. Each deviation the average sash. The original 
dimensions points and were about 3.14 inches percent 


Water repellencies obtained the 
weathering tests are presented 
weathering and Figure for the 
fourth year. Water repellencies from 
the swellograph test are compared 
with the repellencies from the win- 
dow-sash test during the fourth year 
gives correlation coefficients for water 
repellencies the window-sash test 


compared with those from 
tests. 


Ratings the window sash for 
paint integrity, putty cracks, wood 
checks and splits, and stains after 
years weathering are listed Table 


Figure shows discoloration 
sembling that stain decay fungi 
the side untreated 
window sash. Similar stains also ap- 
peared the side sash 
treated with water-repellent preserva- 
tives No. and preservative No. 
They were not extensive, however, 
and were not sufficiently intense 
show clearly photographs. 


The bottom (down-looking) faces 
six the groups five right- 
angle specimens are shown figures 
and with the side 
corresponding window sash after 
years weathering. They compare 
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Table 2.—WEATHER DATA FOR MADISON, WIS., DURING THE YEARS 
SOLUTION Rss TREATED AND PAINTED ANGLE SPECIMENS 


Relative humidity Relative humidity 
Month maximum maximum minimum tation 


Percent 


Percent Inches Percent 


Percent Inches 


Average total 


WATER REPELLENCY (PERCENT) 1.58 1.14 
Fig. 5.—Water repellencies for the fourth 2.90 1.98 
year exposure calculated from the maxi- 
points and the window sash). All 
the effect paint and paint (Fig- November 2.29 1.47 
and good water-repellent preservative 


(Figure 10). 


Discussion 


Dimensions and Weights Win- 
dow Sash: The maximum changes, 
difference between maximum and min- 
imum dimensions, the window sash 
observed during the fourth year 


weathering are listed Table and Table 3.—MAXIMUM CHANGES DIMENSIONS WINDOW SASH 


plotted Figure Changes di- DURING THE FOURTH YEAR WEATHERING 

because the two points each pair Thickness stiles Width 

The data Figure show strik- Inch Inch Inch Inch 


ing difference the effectiveness 0.0037 0.0143 0.0278 
bilize the wood the sash. Near the -0025 -0049 -0140 


ends the bottom rail (points and -0023 -0058 -0160 
ranged from only 0.011 inch for solu- .0073 .0272 
tion No. 0.045 inch for solution -0364 -0421 
occurred near the ends the bottom Untreated, -0331 
rail. Dimensional changes the mid- treated sash were painted. 
dle the rail (point were less changes, averaged for specimens, are the differences between the maximum 
than those near the ends (points and minimum dimensions observed during the year. 
and 5), and chan ges the middle original dimensions points and percent moisture content were 


the stiles (points and were less about inches. 


‘The original dimensions points and percent moisture content were 
than those near the lower ends (points about 3.14 inches. 


FOREST PRODUCTS JOURNAL 457 


February __- 88 58 .38 82 51 .08 
| May... - 89 oo 5.80 80 27 3.93 
959 960 


8 


8 


WATER REPELLENCY IN WINDOW-SASM TEST (PERCENT) 


10 


10 


20 10 
WATER REPELLENCY IN SWELLOGRAPM TEST (PERCENT) 


Fig. 6.—Water repellencies 
tions dimensions points and 
(treated, painted test specimens and un- 
treated, painted controls) the window- 
sash test during the fourth year weather- 
ing compared with the water repellencies 
the solutions the swellograph test. Five 
specimens were used for each solution 
each test. The numbers refer the solu- 
tions tested. 


and 6). Changes width the 
bottom rail always exceeded the 
changes that occurred the thickness 
the stiles. 


Because changes width the 
bottom rail points and were 
greater than those for any other part 
the treated sash, and since the gen- 
eral performance sash and paint 
formance near the bottom corner 
joints, the comparison the different 
treating solutions 
effectiveness was based the measure- 
ments dimensions points 
and 


The maximum and minimum devia- 
tions dimensions points and 
and sash weights that occurred 


Fig. 7.—The lower left corner the ‘‘in- 
side untreated window-sash speci- 
mens after years weathering. Upper, 
with paint and varnish. Lower, without paint 
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from the original measurements 
window sash during years 
weathering are recorded Table 
Figure which illustrates the maxi- 
mum and minimum deviations di- 
mensions points and shows 
that during the last years, the un- 
treated but painted sash had the great- 
est swelling from the original dimen- 
sion (greatest maximum dimension) 
and also the largest minimum dimen- 
sion any the sash the study. 
The measured swelling and shrinking 
all sash during this period were 
analyzed and compared with the com- 
puted maximum possible swelling 
from the original dimension per- 
cent moisture content the fiber sat- 
uration point. This analysis showed 
that the ends the untreated but 
painted rails were swollen 
maximum possible dimension during 
the wettest periods, but that shrinkage 
from their maximum dimension was 
less than for rails treated with pre- 
servative number and painted. This 
indicated that during the wettest 
periods, the ends the untreated but 
painted rails were above the fiber sat- 
uration point where swelling 
shrinking occurs with change 
moisture content. This condition was 
not found the other sash and im- 
plies that rainwater which entered 
easily the untreated joints was 
trapped the wood the paint coat- 
ing. also logical explanation for 
the change dimension the un- 
treated but painted rails being greatest 
midlength rather than the ends 
where was greatest for all other 
sash. 


Compared with untreated but 
painted sash, the ends the rails 
the untreated and unpainted sash had 
less swelling from the original dimen- 
sion but larger changes from maximum 
minimum dimension, presumably 
because paint was not present re- 
tard the loss water. addition, the 
annual maximum and minimum di- 
mensions the ends the untreated 
and unpainted rails differed from other 
sash decreasing with increase 
time. believed that the decrease 
dimensions was due part com- 
pression set the wood during wet 
periods. 


seen Figure dipping the 
sash for minutes solutions that 
had high water repellency gave marked 
stability the wood near the ends 
the bottom rails. The data maxi- 
mum and minimum weights the 
sash Table also show that 
desirable treat window sash 
with effective water repellent. 
small difference the amount water 
entering the joints and end grain the 
bottom corners sash, however, 


will produce much greater propor- 
tional change the dimensions the 
wood near the joints than 
weight the entire sash. Because the 
general performance sash and paint 
largely dependent their per- 
formance near the bottom corner 
joints, water repellencies based di- 
mensions the ends the bottom 
rails (points and are considered 
more meaningful than those based 
weights the sash. 


Dimensions and Weights Right- 
Angle Specimens: The changes di- 
mensions and weights the right- 
angle specimens were not always con- 
sistent with changes observed the 
window-sash specimens. The appear- 
ance the specimens and their 
changes dimension and weight in- 
dicated that the total effects the ex- 
posure were less severe for the right 
angles than for the window sash. Fig- 
ure shows that three coats paint 
untreated wood prevented checking 
the angle specimens but not the 
sash specimens. For these reasons, and 
because the sash exposures were more 
representative actual use conditions, 
the original data for changes dimen- 
sion and weight the right-angle 
specimens are not presented this 
report. They were used, however, 
calculate water repellencies. 


Water Repellencies Weathering 
Tests: The true effect treating 
millwork, addition painting it, 
the net effect the protection offered 
the treatment and any beneficial 
adverse effect that the treatment may 
have the inherent ability the 
paint coating protect the wood. 
direct and logical way determine the 
effect treatment compare the 
treated and painted weathering speci- 
mens with untreated but painted con- 
trols. Therefore, water repellencies for 
treated and painted specimens were 
calculated this basis. 


For the calculation water repel- 
lencies the window sash test, the 
original dimensions before exposure 
percent moisture content points 
and each sash were averaged 
for the five sash specimens 
tracted from the annual average maxi- 
mum dimensions these points. The 
differences were inserted the equa- 
tion water repellency given previ- 
ously this report obtain the water 
repellencies for each year weather- 
ing. The change original weights 
the window sash was used similar 
manner calculate another set wa- 
ter repellencies for each year 
weathering. This procedure also was 
followed calculate water repellencies 
based dimensions and weights 
the right-angle specimens, using the 
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dimensions point that occupied 
similar position with respect cor- 
ner joint did points and the 
window sash. This procedure for de- 
termining water repellency the 
weathering tests was considered com- 
parable the procedure used the 
laboratory tests which the maximum 
swelling, cupping, gain weight 
for specified test duration was in- 
serted the equation water 
repellency. 


Water repellencies for the treated 
but unpainted right-angle specimens 
compared with the untreated and un- 
painted controls have also been pre- 
sented (Table and Figure 
demonstrate that even the limited 
installations where paint will not 
applied, still desirable treat ex- 
terior millwork with water repellent 
water-repellent preservative. The 
advantage treating millwork with 
such solutions demonstrated the 
condition the unpainted right-angle 


specimens shown figures and 
10. 


The water-repellency values for each 
the years weathering for 
painted sash and right-angle specimens 
are listed tables and and val- 
ues for the fourth year weathering 
can seen from Figure that all 
water repellencies based dimension 
were lower than the corresponding val- 
ues based weight. 
when these values were based di- 
mension rather than weight, greater 
spread occurred between the values 
the best and the poorest solutions. 
general, the agreement between the 
water repellencies obtained with 
painted sash and painted angles was 
better for the solutions with high wa- 
ter repellencies than those with low. 


Relation Between Weathering 
Tests and Laboratory Tests: The 
variability the relative humidity 
the test room had marked effect 


the results the flowing-water test. 
Therefore, the water repellencies from 
this laboratory test were 
ered the present comparisons. 
addition, the swellometer test, included 
the laboratory test program late 
date, was used test only four solu- 
tions. The results indicated that there 
was excellent agreement between the 
swellograph and the swellometer tests, 
but results from tests more solu- 
tions the swellometer method are 
needed for comparison with the 
weathering tests. 


Water repellencies for the solu- 
tions the five remaining laboratory 
tests were compared for correlation 
with their water repellencies based 
maximum dimension the window- 
sash test for the fourth year 
weathering. Water repellencies were 
calculated from data taken several 
times during three the laboratory 
tests (water spray, weight gain 
percent relative humidity, and 
weight gain percent rela- 


Table 4.—MAXIMUM AND MINIMUM MEASUREMENTS DIMENSIONS 
POINTS AND AND WEIGHTS WINDOW SASH 


Solution number 


DURING YEARS WEATHERING 


Deviation from original dimension? 


Measurement 1957 1958 1959 
Inch Inch Inch 

Maximum 0.0737 0.0656 0.0806 
Minimum 

Minimum —.0091 

Minimum .0070 

Minimum —.0074 —.0041 

Minimum —.0048 —.0015 

Minimum 

Minimum —.0619 


treated sash were painted. 
deviations are averages specimens. 
original dimensions points and were about 3.14 inches percent moisture content. 


original average weight wood percent moisture content sash, obtained averaging the weights the sash 
each the sets, ranged from 1,925 2,035 grams. 
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Deviation from original weight? 


1960 1957 1958 195 1960 
0.0726 155 213 
113 143 174 
206 219 414 438 
142 153 246 380 
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Table 5.—WATER-REPELLENCY VALUES FOR TREATED BUT UNPAINTED tive humidity). The set water- 
RIGHT-ANGLE SPECIMENS BASED DIMENSION AND repellency values from each these 
WEIGHT DURING YEARS WEATHERING tests which agreed best with the win- 


Water repellency dow sash test was selected inspect- 
ing the plotted comparisons. These 
optimum test exposure times are shown 


number 1957 1958 1960 Table Only one set values 
Percent Percent Percent Percent Percent Percent Percent Percent was obtained from the swellograph 


repellency calculated method described this report. water and the other that exposed 
specimens water vapor, with results 
that when averaged would correlate 
better with the window sash test. The 
two most promising combinations, se- 
lected inspecting plotted data, were 
included the comparisons (Table 
8). 
Table 6.—WATER-REPELLENCY VALUES BASED DIMENSION AND The degree correlation between 
WEIGHT DURING YEARS WEATHERING TREATED weathering and laboratory tests was 
AND PAINTED WINDOW SASH determined from computed correlation 
Water repellency coefficients. This coefficient varies from 
dimension weight any units measurement. the cor- 
olution 
Percent Percent Percent Percent Percent Percent Percent Percent the 
about straig ine decreases. 
had coefficient 0.922 and the test 
repellency calculated method described this report. for weight gain percent 
relative humidity had coefficient 
0.814. The coefficient 0.814 con- 
sidered significantly lower than 
0.922 for the number solutions 
compared. The correlation coefficients 
for the other comparisons Table 
range from 0.872 0.939 and are not 
Table 7.—WATER-REPELLENCY VALUES BASED DIMENSION AND considered significantly better 
WEIGHT DURING YEARS WEATHERING TREATED worse than the coefficient for the swell- 
AND PAINTED RIGHT-ANGLE SPECIMENS ograph (present standard). 
Water repellency The water repellencies based di- 
during the fourth year weathering 
number 1960 and from the swellograph test are com- 
Percent Percent Percent Percent Percent Percent Percent Percent pared Figure The figure shows 
repellency calculated method described this report. the window-sash test. This same rela- 
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Fig. specimens after years 
weathering. The bottom faces the five 
right-angle specimens are shown the 
normally glassed area the lower right 
quadrant the side window 
sash. Upper, unpainted. Lower, painted. 


tion was found when the water repel- 
lencies from the window-sash test were 
compared with those from the water- 
spray test after the second spray. was 
not found, however, when the repel- 
lencies from the window-sash test were 
compared with those from the other 


single combined laboratory tests 
listed Table 


then appears that 3-minute dip 
solution with water repellency 
percent better the swello- 
test will give good protection 
for years painted window sash. 


Fig. 9.—Treated specimens after years 
weathering. The bottom faces the five 
unpainted right-angle specimens are shown 
the normally glassed area the lower 
right quadrant the unpainted 
side window sash. Upper, treated with 
solution number good preservative. 


Lower, treated with solution number 10, 
good water repellent. 


There evidence, however, that the 
repellency many the solutions 
may decreasing with increasing 
weather exposure. The apparent 
change water repellency during 
weathering may also due part 
such factors variation the weather 
and the trapping water the wood 
the paint, and suggests the need for 
continuing the study establish the 
durability the solutions test. 


Appearance Window Sash: 
After years weathering, the 
window sash were inspected for paint 


Table COEFFICIENTS FOR WATER REPELLENCIES THE 
WINDOW-SASH TEST COMPARED WITH WATER REPELLENCIES 
LABORATORY TESTS* 


Laboratory test 


Test 
number 


Name test 


Swellograph 
Water spray 


relative 

relative 
Average, tests Nos. and 


Average, tests Nos. and 


Water water Test Correlation 
vapor exposure duration 
Hr. 
Water 0.922 
Vapor 
Water and vapor 
and 
and 


repellencies the window-sash test were based maximum dimensions 
the ends the bottom rail (points and for the 4th year weathering. Eleven 


solutions were tested each method. 


repellency calculated from swelling after the second spray. 
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NE, 


lit, 


Fig. specimens after years’ 
weathering. The bottom faces the five 
unpainted right-angle specimens are shown 
the normally glassed area the lower 
quadrant the painted 
side window sash. Upper, treated with 
solution number poor water-repellent 
preservative. Lower, treated 
preservative. 


integrity, putty cracks, wood checks 
and splits, rust, stain, and decay. The 
results the inspection are given 
Table Figures through show 
the appearance some the sash 
after years weathering. 


Paint Integrity: comparison with 
that the untreated but painted sash, 
the integrity the paint the treated 
sash was poorer for those treated with 
preservative number and better for 
those treated with the remaining 
solutions. 


Putty Cracks: The condition the 
putty all treated and painted sash 
was better than that the untreated 
but painted sash. 


Wood Checks and Splits: com- 
parison with that the untreated but 
painted sash, the severity the check- 
ing and splitting the treated and 
painted sash was greater for those 
treated with water-repellent preserva- 
tives numbers and and less for 
those treated with the remaining 
solutions. 


Stain and Decay: The stain recorded 
the inspection appeared caused 
stain decay fungi. The only 
treated sash that was stained the 
side was one treated with 
water-repellent preservative number 
The stain was about equal severity 
the stains the five untreated but 
painted sash. the side, 
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Table 9.—SOME FACTORS AFFECTING THE APPEARANCE WINDOW 
SASH AFTER YEARS WEATHERING 


side 


Wood 
checks 
Solution Paint Putty and 
number integrity cracks splits 
2.8 6.6 6.8 
2.0 3.4 
1.8 3.0 3.0 
1.4 4.0 4.0 
2.6 3.4 6.2 
1.8 4.2 
4.0 6.0 5.4 
1.8 3.4 
1.6 3.4 3.4 
Untreated, 
painted 3.6 6.0 
Untreated, 
unpainted 8.4 8.0 


Ratings appearance 


side 


Stain Rust Stain 
1.4 (2) 3.0 (3) 
120 
1.0 1.0 
1.0 
1.0 1.0 1.0 
1.0 1.0 1.0 
1.0 1.0 
1.0 8.0 (5) 3.6 (5) 
1.0 1.0 
1.0 1.0 1.0 
1.0 1.0 
6.4 (5) 8.0 (5) 
5.8 (5) 8.4 (5) 
Numbers 


parenthesis following ratings stain and rust indicate the number sash affected. 
stain recorded appeared result from stain decay fungi. Decay was present 


all untreated sash. 


over the steel dowels the corner joints the the sash. 


stain could seen three sash 
treated with water-repellent preserva- 
tive number and five sash treated 
with preservative number The stain- 
ing the treated sash was much less 
severe than that the untreated 
sash. Probing all stained sash with 
knife blade revealed that decay had 
softened the wood near the bottom 
corner joints the untreated sash. 


Rust: Rust could seen the 
paint the side the five 
sash treated with preservative number 
two sash treated with water-repel- 
lent preservative number and three 
untreated but painted sash. was most 
severe the specimens treated with 
solution number and least severe 
the specimens treated with solution 
number The rust appeared over the 
steel dowels the bottom corner 
joints. 


Conclusions 


Correlation with the 
lencies obtained from dimensions 
the window-sash test during the fourth 
year weathering was about equally 
good for the repellencies obtained 


The Authors: Miniutti tech- 
nologist, Mraz, physical science aid, 
Forest Products Laboratory. 


four laboratory tests and two combina- 
tions laboratory tests. The single 
tests included the swellograph (present 
standard), water spray, cup- 
ping, and weight gain per- 
cent relative humidity. The two com- 
binations were the average the 
relative humidity with the swellograph 
test and with the water-spray test. Cor- 
relation values the 
window-sash test with those the 
relative humidity test was significantly 
poorer. 


Results show that 3-minute dip 
solution with water repellency 
percent higher the swello- 
graph test will give good protection 
service painted window sash. The 
data indicated, however, that the wa- 
ter repellency many the solutions 
tested may decreasing with increas- 
ing weather exposure, suggesting the 
need for continuing the study es- 
tablish the durability the solutions 


The dimensions the painted win- 
dow sash during weathering indicated 
that rain water entered the bottom 
corner joints and end grain sash 
that were untreated treated with 
solutions low water repellency, 


moved through the wood away from 
the point entry, and then was 
trapped the wood the paint. The 
entrance troublesome amounts 
water was prevented 3-minute dip 
the sash good water repellent 
water-repellent preservative. The 
measurements and observations the 
weathered sash did not indicate pref- 
erence for one these two types 
solutions, but they did show that treat- 
ment with either type was more bene- 
ficial than treatment with preserva- 
tive only. 


The shrinking and swelling that 
were observed during weathering 
the window sash were analyzed and 
compared with the total swelling theo- 
retically possible. The comparisons in- 
dicated that during the wettest periods 
the last years weathering, the 
moisture content the wood near the 
ends the bottom rails the un- 
treated but painted sash was greater 
than the fiber saturation point (about 
percent) above which shrinking 
swelling occurs. This condition did 
not exist the other points where di- 
mensions were measured the un- 
treated but painted sash, nor any 
the points the untreated and un- 
painted treated and painted sash. 


evaluate the protection given 
window sash treating solutions, wa- 
ter repellencies based dimensions 
near the bottom corner joints are more 
indicative effectiveness than those 
based dimensions points not ad- 
jacent bottom corner joint 
the weight the entire specimen. 


The window-sash test more typi- 
cal service conditions and con- 
sidered better than the right-angle 
specimen test for evaluating solutions 
for the treatment exterior millwork. 


Performance during -years 
weathering showed that treatment with 
good water repellent water-repel- 
lent preservative reduced considerably 
the shrinking, swelling, and end check- 
ing wood members unpainted 
angle specimens. 


The results obtained from window- 
sash specimens exposed the weather 
Madison for years show that 
minute dip window sash good 
servative before painting will reduce 
eliminate stain and decay fungi, end 
checking, cracking the glazing com- 
pound, excessive swelling, and prema- 
ture paint failure. 
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STUDIES HAVE BEEN made 
the various effects particle 
geometry the physical and mechan- 
ical properties board made these 
particles and all have agreed that the 
shape, dimensions, orientation the 
product, fiber orientation the par- 
ticle, and resin distribution have 
important bearing the dimensional 
stability (1, 11). Board 
made scarlet oak flakes, which had 
also been studied Post (10), was 
investigated determine the effect 
the particle geometry and resin con- 
tent dimensional changes the 
material. 


Dimensional changes are the result 
fluctuations board moisture con- 


the 1961 Annual Meeting 
the Forest Products Research Society, 
Louisville, Ky., Session Division 
(‘Particle and Fiber A), June 20, 
1961. 
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Dimensional Stability Oak Flake Board 


Thin flakes and high resin spreads give board with 


geometry and resin 


good thickness stability properties. Equilibrium moisture 
content was increased increases resin spread while 
thickness changes were limited. Unassembled flakes that 
had the resin treatment also equalized higher equi- 
librium moisture content adsorption than either the 


dried freshly cut flakes. 


tent, the moisture content changes 
having been produced variations 
relative humidity. The magnitude 
these dimensional changes altered 
the size the component flakes 
and the quantity nonhygroscopic 
resin included for bonding. Spring- 
back, type dimensional change 
characteristic particle boards, oc- 
curs upon release compressive 
forces induced the board during 
manufacture. fluctuating humidity 
the most likely triggering action for 
the release these forces. was 
thought that the thermal treatment 
the components and the board, ad- 
dition the resin content, would 
affect the dimensional changes and the 


Reprints Available. Circle Item 42. 


equilibrium moisture content. Provi- 


sions were made the design study 
these factors. 


Procedure 


The boards this study contained 
3.27, 6.54, and 13.07 grams resin 
solids per square meter. Panels were 
composed flakes that were 0.006, 
0.012, 0.025, and 0.050 inch thick, 
and flake lengths 0.5, and 
inches. These sizes encompass those 
used commercial operations and 
should investigated from the stand- 
point improving certain board prop- 
erties the extremes the particle 
dimensions and resin content ranges 
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RESIN 
13.07 


SPREAD 
INCHES 


Fig. 1.—The experimental design, the result variables, this study shown. 


that are common industrial enter- 
prises. These variables resulted the 
experimental design given Figure 
permitting the use the analysis 
variance technique determine the 
effect any the three main vari- 
ables and their interactions. 


addition the main part this 
study thickness dimensional 
changes different equilibrium mois- 
ture contents, work was done deter- 
mine the moisture content differences 
between outer and inner parts the 
conditioned samples. Individual flakes 
from various stages the production 
process were also examined. Similar 
designs permitted statistical analysis 
these complementary studies. 


All conditioning the specimens 
was carried out 90° drying 
oven pressure filled with calcium chlo- 
ride dried air was used the starting 
point, with relative humidity 
percent and equilibrium moisture con- 
tent 3.3 percent. Saturated salt so- 
lutions were used for the 21, 83, and 
percent relative humidities. Each 
atmosphere was checked constantly 
the technique described Higgins 
(4). Equilibrium moisture contents 
for these humidities are close 4.50, 
16.80, and 21.30 percent. The per- 
cent relative humidity was conditioned 
cabinet made especially for this 
procedure; equilibrium moisture con- 
tent was 9.00 percent. All sample 
weighing was the nearest 0.001 
gram. The specimens had oven dry 
weight range 31.841 44.414 
grams, with the average 37.941 
grams. change weight 0.050 
grams meant change moisture 
content 0.133 percent the aver- 
age specimen. Specimens were consid- 
ered have reached constant weight 
when the fluctuating weight over 
24-hour period was less than +0.050 
gram, the permissable fluctuation 
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Fig. 2.—Dimensional stability specimen 
shown; and are locations for thick- 
ness measurements. 


moisture content being about 0.266 
percent. These maximums were never 
reached, the variation being about 
+0.020 gram and less. flakes, the 
fluctuations were held +0.010 
gram, and the face-core specimens 
gram. Calculations for 
equilibrium moisture content each 
specimen each humidity adsorp- 
tion and desorption were made the 
formula: 

equilibrium weight oven-dry weight 

oven-dry weight 


Three thickness measurements were 
made each specimen (Figure 
each equilibrium condition 
aged. Using the thickness for the re- 
spective specimen percent rela- 
tive humidity base, the percent 
thickness change was equal to: 


(average th ickness 
15% 
relative humidity) 


averige thickness 15% relative humidity 


(average thickness 


equilibrium) 


was intended originally Post 
(10) that all boards would manu- 
factured essentially the same specific 
gravity, but tests showed that consider- 


able variation existed 
and even within single board. Klaud- 
itz (5) and Miller (9) have shown 
that the dimensional changes that take 
place particle board are influenced 
some extent specific gravity, the 
relationship taking the form 
straight line. Since replica- 
tion this study was not possible, the 
effects specific gravity could not 
corrected statistically and the assump- 
tion was made that single linear re- 
lationship existed 
gravity and thickness swell properties 
for all resin contents and flake dimen- 
sions. and percent humidity 
line fitted relative thickness change 
plotted against specific gravity gave 
negative slope significantly different 
from zero. Each value relative thick- 
ness change was corrected 
the average specific gravity (0.67479) 
the specimens studied the 
following: 


Corrected r.t.c. r.t.c. (slope) 
(specific gravity 0.67479) 


This negative slope different from 
the results found other investiga- 
tors (5, 9). possible explanation 
that this high specific gravity board 
has better bonds through closer mating 
particles. The dimensional changes 
that take place the lower relative 
humidities are not sufficient weaken 
these bonds and permit the greater 
swelling expected. Findings relative 
the adhesive distribution these sam- 
ples are found another report (Jor- 
gensen and Murphy, published). 


Reports have indicated that im- 
proved stability can given the 
thickness dimension board de- 
creasing the thickness the com- 
ponent flakes (1, 5). The water im- 
mersion test has commonly been used 
determine the stability flake 
boards instead conditioning con- 
trolled atmospheres was done 
the present study. 


Present Findings 


equilibrium moisture content about 
percent, flake thickness has very 
little effect stability and that the 
great effect flake thickness only 
between and percent equilib- 
rium moisture content. Figures and 
show the effects resin spread and 
flake length thickness change, and 
quite clear that flake thickness has 
much more important effect than 
either these. From practical stand- 
point, appears that any board which 
will not subjected conditions 
above percent equilibrium moisture 
content can manufactured with 
thicker flakes. Thickness dimensional 
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changes will more problem 
than thinner, more expensive parti- 
cles were used. higher equilibrium 
moisture content conditions are 
encountered, clear that the thinner 
flakes and higher resin spreads will 
produce the most stable product. 


The unrecoverable thickness expan- 
sion known springback has been 
shown these same Figures con- 
sistently occur between and per- 
cent equilibrium moisture content 
the board studied. are now check- 
ing other boards discover this 
range consistent. Judging the rate 
thickness expansion this range 
appears that the compressive stresses 
instilled the board during manu- 
facture have continued build 
adsorption the point where 
bond breakdown occurs and the forces 
are released. From the desorption 
curves evident that this thickness 
expansion not recoverable, however, 
attention should called the 
parallelism between the adsorption 
and desorption curves between and 
percent relative humidity. Mechan- 
ical tests these boards were not 
possible after conditioning, but visual 
examination many specimens failed 
reveal defects which might affect 
the strength properties. Such testing 
must done first, but suggested 


0.006 Inch Flake Thickness 


=) 


Percent Thickness 
Dimensional Change 
w 


Desorptio 


m= 


that boards used where there 
any possibility equilibrium moisture 
content conditions going above per- 
cent, such floor underlayment, 
conditioned the point where spring- 
back occurs before sale. Such board 
could guaranteed change 
thickness only the small amount rep- 
resented the desorption curves 
Figures 


one the results this study which 
not understood, but occurred with 
such consistency the boards and the 
resin sprayed flakes studied that 
must reported. all but four cases 
(0.012- and 0.025-inch flakes, 
inches long percent relative hu- 
midity; 0.006-inch flakes, inches 
long, percent relative humidity; and 
0.025-inch flakes, inches long 
percent relative humidity) the 6.54- 
gram spread equalized lower than the 
3.27-gram spread and both these 
were lower than the heavy 13.07-gram 
spread. the bonding wood parti- 
cles similar many aspects con- 
ventional gluing suggested 
Marian (6) then the hydrogen bonds 
assumed tied the resin would 
not free for any surface-absorbed 
water. Therefore the resulting equilib- 
rium moisture content would low. 
Thicker flakes might expected 
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Fig. 3.—Plots indicating the effect flake thickness the percent 
thickness dimensional change the low resin spread, 0.5-inch flake 


length specimens, are shown. 


produce higher equilibrium moisture 
contents than thinner flakes view 
the reduction surface area con- 
tact with the resin and the lower per- 
centage hydrogen bonds involved. 
This was not true here, however. Al- 
though the high spread specimens gen- 
erally equalized higher moisture 
contents, they were the same time 
more dimensionally stable than speci- 
mens lower spreads the per- 


cent and percent relative humidity 
conditions. 


the study the equilibrium 
moisture content variations thruout 
the panel thickness, was conclusively 
shown that the core position equalizes 
higher moisture content than the 
face positions during initial adsorp- 
tion. There significant difference 
equilibrium moisture contents, how- 
ever, between the two panel positions 
desorption. The lower equilibrium 
moisture content the panel face 
attributed the high temperature 
the press platens which come con- 
tact with the panel surfaces during 
pressing. Previous work (8, 12) has 
shown that thermal treatment cellu- 
losic material has effect equilib- 
rium moisture content. Apparently this 
loss hygroscopicity somewhat re- 
covered under the percent humid- 
ity conditions for, although there was 
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still small difference equilibrium 
moisture contents, was not statistic- 
ally significant. 


The thermal effect previously men- 
tioned was confirmed the flake por- 
tion the study where the dried 
flakes equalized lower equilib- 
rium moisture content than the non- 
dried. Recovery after the percent 
humidity conditioning was similar. 
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Fig. the effect resin spread 
and flake thickness the equilibrium mois- 
ture content the 0.5-inch flake length speci- 
mens conditioned initial desorption 
percent relative humidity. 
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Evaluation Results 


Results this study are value 
that they indicate 
ture contents reached various size 
particles and various resin spreads 
controlled humidity conditions. The 
dimensional changes adsorption and 
desorption are shown negligible 
moisture content. Dimensional changes 
beyond percent relative humidity, 
90° F., are extreme, apparently due 
complete release internal forces 
inherent the compressed mass 
wood particles, known springback. 


consider these studies far from 
complete. addition exploring 
those unknowns already mentioned 
this paper, hope study other 
resin spreads effort locate 
those resulting lowest equilibrium 
moisture contents and clarify the work 
the flake length problem. 
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ECONOMICS MACHINE RE- 
PLACEMENT not merely mat- 
ter whether machine needs replac- 
ing and how many dollars costs. 
involves the theoretical considerations, 
physical and mental limitations per- 
sonnel, displacement interruption 
production, the new machine regard 
plant layout, and, major impor- 
tance, the monetary cost. Although 
would impossible discuss de- 
tail each these various phases 
the time allotted, examples 
lustrate how each these items 
important the matter machine 
replacement. 


Types Machine Replacement 


Generally there are three types 
machine replacement, which can 
broken down follows. There are 
many times when simple replacement 
new machine for old machine 
made. this case, the new machine 
would exactly like the old machine 
and would the same job the old 
machine. would not have any new 
features attachments improve the 
machine. would simply replace- 
ment new machine for existing 
one which has worn the point where 
breakdowns and inaccurate work, 
both, require replaced. 

Another type replacement that 
moulder the old type used 
many plants today. The new moulders 
such those with tapered spindles 
allow much faster running speeds and 
facilitate quick setups; consequently, 
more production can obtained 
through this type machine. this case 
the old moulder would obsolete, 
however, the replacement would 
moulder for 
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The economics machine replacement involve more 
than just whether machine should replaced and how 
much will cost. Theoretical considerations, physical and 
mental limitations personnel, displacement inter- 
ruption production, the new machine regard plant 
layout, and the monetary cost must considered. This 
study relates all these factors the matter machine 


replacement. 


The third and probably the most im- 
portant type machine replacement 
would that the substitution 
production type machine using new 
methods lieu old machines and 
old methods. One the most striking 
examples this the case the 
European Continuous Feed Veneer 
Edge Bander which was introduced 
into this country several years ago. 
This machine proved highly 
efficient way gluing veneer edge 
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bands, and, many high production 
plants, the machine using three men 
could the work formerly done 
seven nine men the veneer edge- 
banding department. 

When considering any one the 
three types replacement, there are 
many questions which must an- 
swered. the case the simple re- 
placement new machine for old 
one the same type, the question 
should asked whether not this 
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machine doing the job satisfactorily 
and economically? Does have the 
production capacity required for the 
particular operation? Have there been 
instances where better product could 
have been made jobs done this 
machine which have done else- 
where additional handling? the 
answer the last question doubtful, 
then probably this type replacement 
not the one for this operation. 
complete investigation should made 
whether not different type 
machine should purchased 
placement for this old machine. 

Many the same questions arise 
the case obsolescence. may pos- 
sible that the present machine could 
simply modified overcome the 
obsolescence caused newer models. 
the machine mechanically all 
right, might economical have 
modified the jobs newer 
machines. has been determined 
that new attachments 
ments machines are needed for 
particular product, then 
ment could determined one 
obsolescence. the past several years 
the term one which 
has been greatly over-used. However, 
ous that the word 
not over-used. Today, many factories 
have machine machines which 
would better job modified 
replaced new machines the same 


type. 
Estimate Costs 


order that the complete financial 
make accurate estimate pos- 
sible for all costs involved. The best 
way make sure all factors are in- 
cluded have check list against 
which all items can 
Economy studies can then made 
all contemplated 
ments and additions. 

Most plants receive suggestions and 
requests regularly from employees and 
supervisors relation their indi- 
vidual projects. However, economy 
studies are made using the same pro- 
cedure for all, then can deter- 
mined mathematically which invest- 
ments will yield the best return for the 
plant. 

Many plants use minimum return 
figure, for example percent, that 
investment must return before 
considered. Another method used 
the establishment the priority list 
using economy studies determine 
returns. Naturally, most cases the 
highest return investment would 
made first and lower return invest- 
ments follow. There always exist 
exceptions every rule, however, and 


there may cases where relatively 
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low investment return rate item might 
have purchased over higher 
one. One example this might 
when machine use would 
safety hazard. How can this factor 
always measured dollars and 
cents? Such case would depend en- 
tirely local situations. 


must pointed out that any study 
this type enly accurate the 
estimates used arriving the indi- 
vidual costs. imperative that the 
estimates accurate possible, re- 
gardless what formula used 
determining the economic results 
machine replacement. 


Check List: Several items should 
included check list for eco- 
nomic studies. Such list will vary 
from plant plant, however, basis 
for sound economic studies can 
formed from the following: 


Investment 

Expected economic life years (or 
capital recovery period specified 
management used for 
economy studies) 

Estimated salvage value end 
life 

Annual cost taxes 

Annual cost material 

Annual cost insurance 

Annual cost direct labor 

Annual cost indirect labor 

Annual cost maintenance and 
repairs 

Annual cost power 

Annual cost supplies 
cants 

Annual cost associated with space 
occupied machines 

Other annual indirect costs 


Hand Shaper vs. Automatic 


For example, furniture manu- 
facturer plans purchase machinery 
used the production office 
chairs, must decide between hand 
shapers and automatic shapers. Data 
the performance these machines 
are available from another plant 
owned the manufacturer. For the 
contemplated operations, appears 
necessary buy either two hand 
shapers one automatic shaper. 


Investment estimates—$7,700 for 
automatic shaper, and $2,550 each for 
hand shapers—are based manufac- 
turers’ quotations plus estimates 
freight and installation costs. The eco- 
nomic life assumed for years 
—is based arbitrary judgment 
the management the desired capi- 
tal recovery period view possible 
obsolescence changing conditions 
demand. This spite the likeli- 
hood that these machines would 
physically serviceable for years 
more. Any prospective salvage value 


the end the 5-year period 
neglected the economy study. 

The annual tax rate—1.8 percent—is 
matter record which determined 
from the past years’ tax bills and the 
ratio assessed valuation book 
value plant. Similarly, the insur- 
ance percent—is matter 
record, determinable inspection 
fire insurance policies. Experience in- 
dicates that material cost not affected 
the type shaper used. (This 
would item for consideration 
spoilage were greater one than 
the other.) 

Direct labor cost estimates are based 
time studies, estimated annual pro- 
duction, and estimated wage rates. 
the basis time studies the pro- 
duction chair seats, legs, posts, and 
spindles, estimated that under the 
average conditions production the 
total time for producing the necessary 
parts for chair (taking into account 
setup times and assuming the produc- 
tion parts lots the most eco- 
nomic size) will 8.62 minutes 
hand shaper, and 4.72 minutes 
automatic shaper. Total annual chair 
production estimated 20,000. 
Skilled labor $2.10 per hour will 
with hand shapers, whereas 
the operator automatic shaper 
less skilled and will paid $1.70 per 
hour. These rates include labor extras. 
examination the duties the 
various factory 
under “indirect (for instance, 
foremen, crane operators, truckmen, 
cost clerks, janitors) leads the con- 
clusion that this item will un- 
affected the choice. 

Estimates annual cost mainte- 
nance and repairs—$60 for each hand 
shaper and $40 for the automatic— 
are used average charges for some- 
what similar machines used other 
operations. Average power consump- 
tion each hand shaper will 
kilowatts, the automatic kilo- 
watts; the average cost purchased 
electric energy 2.5 cents per kilowatt 
hour. Annual supplies 
are estimated per machine. 

Space charges (based investment 
charges land and building plus 
building upkeep costs) used the 
accounting system this factory are 
$0.50 per square foot floor area per 
year. hand shaper will use square 
feet floor space, and automatic 
will use square feet. Any space 
saved this part the factory can 
used advantage for other 
poses. Despite the practice this fac- 
tory allocating indirect manufactur- 
ing expense (burden) proportion 
direct labor costs, apparent that 


altered the choice between the 
types shaper. 
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From these estimates, the annual 
cost comparison follows: 


Shap- 


ers Shaper 


Capital recovery: 
Depreciation 
year 


$1,020 $1,540 
Average interest 


(i=8 245 370 
and 127 192 
and 


Total Annual Cost $7,821 


will noted that this study was 
based unit costs with full-time 
production with the machines, but 
estimated total annual costs 
the expected annual output. 
The use expected output rather 
potential capacity essential 
studies this type, investments are 


economy study comparing unit 
costs full-time operation 2,000 
hours per year would have favored the 
automatic shaper, just the economy 
study did based the expected an- 
aual output 20,000 chairs. However, 
the expected annual output had been 
2,000 chairs instead 20,000 and the 
comparison had been between one 
hand shaper and one automatic shaper, 
the use unit costs based full-time 
operation would have given the wrong 
conclusion. 


When two alternative machines 
different capacity are being compared 
for service for which the one the 
smaller capacity adequate, the ex- 
cess capacity provided the larger- 
capacity machine should recognized 
irreducible its favor. But com- 
assumption full-time operation may 
very misleading circumstances 
where full-time operation not likely 


New for Old 


There probably more replacing 
new machines and methods for old 
equipment and methods. Then there 
the question mechanizing and con- 
veyorizing order improve the 
methods. 

Many contemplated machining 
placements have very large labor- 
saving factor. these cases, pos- 
sible disregard small items such 
power and maintenance costs. One 
the best examples this the ap- 


Economy. Third edition. The Ronald Press 
Company, New York. 316 ff. 


plication veneer edge bands. has 
been common practice the furniture 
industry apply these bands batch 
type clamps using resistance heaters. 
Glue applied hand each indi- 
vidual panel, and the panels are then 
put into mechanical clamp which 
applies heat and pressure for specific 
period, usually minutes. 

Not long ago, European manufac- 
turer introduced into this country 
continuous feed veneer bander. this 
machine the glue and bands were ap- 
plied automatically, the panels passed 
through heat and pressure zone, 
and then the over-sized veneer was 
trimmed top and bottom. The opera- 
tors had only feed the panels, and 
the offbearer had break the veneer 
overhang the ends. third man 
kept glue made up, veneers hoppers, 
and stock and from the machine. 

For example, the economics this 
type machine replacement can con- 
sidered new method and machine 
compared with old machines. the 
first analysis large production plant 
used which would require 1,600 
panels inches wide inches 
long per day. The problem apply 
1/28-inch veneer both sides the 
36-inch direction. Theoretically, time 
cycle minute the batch type 
clamps gets 450 panels per day per 
clamp. Four clamps would required 
obtain the necessary 1,600 panels 
per day. the continuous edge bander 
has been empirically determined 
other furniture plants that will pro- 
duce 200 panels per hour with some 
additional capacity. 

For each batch-type clamp, two men 
are required apply glue and bands 
both edges. This makes total 
eight men. Only three men the con- 
tinuous machine are required for the 
indicated production. clear that 
great savings indicated, but the 
analysis can continued further. 


Direct labor for batch 
clamps, men 
$3,500/year 

Direct labor for contin- 
uous bander, men 
$3,500/year 


$28 ,000 


$17 ,500 
10,000 


7,500 


Net labor savings 
Capital investment, installed 


Net saving per first year 


The actual capital investment would 
$2,000 per year the machine were 
amortized years. 

this case would not neces- 
sary consider some the lesser 
items the economy study list 
ascertain that this investment should 
have high priority. However, not 
many situations arise that are obvi- 
ous this one. so, would easy 
for management make the decision 
buy not buy. 


FOREST PRODUCTS JOURNAL 


the previous example was con- 
sidered that the plant required all 
the capacity the continuous veneer 
banding machine. There another 
situation that would apply great 
majority furniture manufacturers. 
Suppose there panel requirement 
300 per day the same type 
described. assumed that the extra 
time the men both operations 
can utilized elsewhere. The same 
data used for other costs listed 
the shaper example. 


Auto 
Bander Clamp 
Capital recovery: 
Depreciation 
year $2,000 400 
Average interest 
Taxes and 250 
Direct 2,550 5,100 
Maintenance and 
Supplies and 100 
pace 
$5,602 $5,796 


Here case where the automatic 
machine probably would not ad- 
visable. production requirements in- 
creased, however, the annual costs 
operating the automatic machine would 
increase very little, while the annual 
costs for operating the batch clamp 
would increase proportionately with 
the number clamps use. 


Mechanization 


The best example mechanization, 
which one improved methods, 
the rough mill. this example, there 
plant that processes 12,000 board 
feet rough lumber per day. the 
existing setup there are conveyors, 
and all stock moved from machine 
machine shop trucks and hand 
fed all machine operators. the 
planned setup, conveyors will used 
feed all machines where practical. 


Existing Method— 
Manpower Requirements 

Lumber handlers 

Cutoff saw operators 

Ripsaw operators 

Ripsaw tailboys 

Planer operators 

Facer operators 

Edge jointer operators 

Salvage operator 


Total 


| 


to 


Proposed Method— 
Manpower Requirements 

Lumber handlers 

Cutoff saw operators 

Ripsaw 

Ripsaw 

Edge jointer 

General man (prevents jams) 

Salvage operator 


Wo 


' 


Total men 


te 
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Note: The use conveyors increases 
the capacity that ripsaws can pro- 
duce the same volume previously. 


Existing methods labor cost per 
1,000 board 

Proposed methods labor cost per 
1,000 board 14.00 
Net Savings per 1,000 board 
Annual Savings Direct Labor $28 ,000.00 


Investment 
Annual 
Avg. Interest 
(i=8 
Maintenance and 
Repairs. 
Power 


Total other 


Annual Labor Savings $28,000 


Total Net Savings Per $14,850 


Less Other Annual Costs. 


Here case where large savings are 
apparent, however, the capital invest- 
ment considerably larger than the 
previous example. The question 
whether not mechanize the 
rough mill, even with the large pos- 
sible indicated savings, must re- 
solved the light capital available, 
necessity for other smaller capital im- 
provements which might equal 
advantage, well other local situa- 
tions that exist.and differ from plant 
plant. this case, the idea hav- 
ing economic studies all planned 
replacements and improvements well 
illustrated. such studies exist, 
would then possible weigh one 
against the other. 

the particular problem above, the 
personnel problem would exist until all 
became familiar with the new method 
operation. Also disruption 
production would occur. All these 
factors would have taken into 
account when making the decision 
mechanize, whether the rough mill 
other departments. 


Other Factors 


Physical and mental limitations 
personnel should mentioned, they 
are factors which must determined 
when any machine 
considered, especially the type where 
new and special type machines are 
concerned. Personnel must learn some- 
thing new, while the same time 
required get out production and 
various other factors. Many times men 
prefer not operate new machines 
because some theory they may have 
about them. This can overcome 
proper instruction and training the 
part supervisors installation 
personnel. Many workmen take pride 
the fact that they have new ma- 
chine operate and will much 
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better job than they would have 
older machine. Likewise, they will 
tend take care and provide the 
proper maintenance keep good 
working condition. would diffi- 
cult list these items dollar and 
cents figure, but they are extremely 
important. 


Very few types machine replace- 
ment can accomplished without 
some disruption production. This 
disruption however can kept 
minimum with proper planning and 
instruction the part all involved. 
most cases, new machines where 
there are only one two involved, 
can installed over week-ends 
holidays, and time 
would lost getting the machine 
its proper location. When group 
vious that some lost time will in- 
curred. For this reason the scheduling 
work should done that the off 
time this particular operation 
minimum while the machinery 
installed and given trial runs. 


Included this planning for ma- 
chine replacement item which 
very important. Each plant should have 
overall plan for their plant growth 
and production facilities. plan 
this type available and new machines 
are purchased, they can 
properly order manufacturing 
sequence without moving great deal 
other machinery order get 
them the right place. Plans this 
kind can made 3-year, 5-year, 
whatever other basis management 
might determine. This would help 
eliminate some the previous men- 
tioned problems such disruption 
production. When this overall plan 
made, would necessary make 
priority list for machinery that 
purchased added. When this 
priority established, some the 
questions concerning machine replace- 
ment are answered. The most impor- 
tant item should purchased first and 
down the line. 


The plan which made should not 
one that could not changed 
easily. Each year brings out new ma- 
chinery and new jobs which must 
done with woodworking machinery. 
Therefore, should kept mind 
when making future plans that there 
should sufficient flexibility take 
care any obsolescence during the 
planned replacement period. 


Consultants 


There are many sources help 
available determining when machine 
replacement should done and how 
should done. All these sources 
can act guide the one who 
makes the decision purchase. The 


outside consultant can great help 
determining when machines should 
making the overall plan 
that would best fit the particular oper- 
ation. may draw upon his experi 

ences other plants all parts th: 
United States, and some consultant 

are well familiar with plant operation 

all over the world. offering 

vice the best type machine 

the job for the particular plant. 


Most machinery suppliers and man 
ufacturers have engineers who cai 
make economic analysis the 
chines with which they are concerned 
These engineers are very reliable 
are useful their business. They ar: 
well trained and can make 
study the economics concerned wit! 
machine the type they are sell 
ing. These economic studies 
should not overlooked even when 
plant has its own engineering depart 
against the analysis made 
own personnel. possible that 
machinery manufacturers’ engineers 
tend little biased due the 
pressure selling, however, most 
them are reliable, and the figures ob- 
tained should give true picture the 
costs the machine. 


Another very good source com- 
own plant personnel. Super- 
visors usually have good opinions 
new machinery, especially they 
have seen new machine operation 
another plant. Most supervisors are 
able visualize machine opera- 
tion and can use rule thumb 
determining how would help them. 
times, however, these men are 
under pressure and feel compelled 
ask for the cheapest machine, even 
though little more expensive machine 
might pay off more dollars saved. 
these areas that plant personnel 
not always see the full picture. 


Conclusion 


The most important aspect the 
economics machine replacement 
the determination what must 
done with the machine, what the ma- 
chine that being considered will do, 
and how long will take for the ma- 
chine pay for itself return the 
investment. The dollars and cents ini- 
tial cost machine not the most 
important factor, even though 
major item most cases. After the 
foregoing points are taken into con- 


sideration and indications are that the 


machine will the job required and 
return the investment sound 
basis, then the machine should pur- 
chased and put into production. 


Every sawmiller realizes that mill cannot process logs 
given size only. The author illuminates, however, 


several things that sawmill management can maxi- 
mize profit for mill. With this information, the mill 
operator position make decisions and establish 
policies consistent with current economic conditions and 


PRIMARY FUNCTION SAW- 

MILL MANAGEMENT decision 
making. Development policies con- 
sistent with the goals the firm re- 
quires choosing the most reasonable 
various alternatives. Today economic 
pressures dictate that such decisions 
and 


One area management-concern 
relates answering such questions as: 


What the break-even point 
sawing logs various sizes? logs 
below given size cannot sawn 
profitably with present equipment and 
objectives, perhaps investment 
separate mill handle small logs 
warranted—but this requires defi- 
nition logs. 


What the effect winter tem- 
peratures output? the effect 
temperature sufficient warrant bet- 
ter housing for men, logs, and equip- 
ment 


What the significance lost 
time? minutes lost time per 
minutes 


Faced with such questions and nu- 
merous others, management must give 
renewed attention understanding 
each the factors associated with 
changes mill output. First these 
variables must identified; 
ond their influence must measured. 
Only then the evidence adequate 
make appropriate 
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physical limitations men and equipment. 
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first step approaching the 
problem sawmill efficiency, will 
limit our attention one phase the 
operation: factors affecting sawmill 
output, log scale the headsaw. Rea- 
son leads believe that for given 
mill, influential variables will lost 
time, season, log size (diameter and 
length), proportion defect, species, 
lumber demand (for specified items 
and amounts), and efficiency men 
and equipment. 


The idea that log size, for example, 
related output not new saw- 
millers. Too often, however, studies 
have looked the relationship be- 
tweeen log size and output without 
recognizing the influence other var- 
iables. Such approach can mis- 
leading. 

This not study based small 
sample. based records from 
more than 761,000 logs processed 
one mill over 11-year period. These 
logs represent 110 million board feet, 
log scale. Each log was scaled 
entered the log deck, and the scale 
and the amount defect were re- 
corded. Times during which the nor- 
mal sawing operation was interrupted 
were also recorded. 


The mill studied double-cutting 
band mill, steam operated, with setter 
riding the carriage. Usual production 
about thousand board feet, log 
scale, per 8-hour shift. The source 
the log supply processed during this 


This work was conducted under project 1493. 
The author grateful for suggestions from 
Clarke for use unpublished Forest Serv- 
ice Report. 


Reprints Available. Circle Item 44. 


Factors Affecting 
Sawmill Output 


RICHARD BRUCE 


Washington State University 
Pullman, Washington 


period was mainly Ferry County and 
western Stevens County shown 
Figure 


Log Size 

Distribution Log Size: The dis- 
tribution average log size shown 
Table Seldom did the mill proc- 
ess logs which averaged larger than 
inches the small end less 
than inches during any one work- 
ing day, except the case cedar. 
The average 16-foot pine (Pinus 
ponderosa) log was inches, 
fir (Pseudotsuga taxifolia) and larch 
(Larix occidentallis) 14.5 inches, 
spruce (Picea engelmanni) inches, 
and cedar (Thuja plicata) inches. 


Table shows the number logs 
and volume processed for each species 
during the period studied. 


Changes Log Size Over Time: 
The size logs processed has been 
changing over time. Each year the 
average log has become smaller. Dur- 
ing the period studied (1949 
1959), pine logs dropped from daily 
average slightly over inches 
(small end) about inches. Dur- 
ing the same period, fir (Douglas-fir 
and larch) logs decreased from 
inches 13.5 inches. the trend 
continues during the next years, 
1970 pine logs will average 
inches and fir logs (See 
Figure Continuation the trend 
will depend both availability 


The Author: Bruce forest econo- 
mist and instructor Washington State 
University. 
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Fig. 1.—Source log processed mill studied. Most the 
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logs were harvested Ferry County and western Stevens County. 


logs various sizes and management 
policy which determines the size 
log processed. Such policy might 
based limitations equipment 
well profitability sawing logs 
various sizes. 


Proportion Defect 


Usual Proportion Defect: Table 
shows the average daily proportion 
defect found logs processed. (As 
used here, defect the proportion 
each log not usable lumber.) Pine, 
fir, and spruce logs averaged about 
percent defect, while cedar averaged 
about percent. Pine, fir, and spruce 
defect may average high per- 
cent some days—while cedar can 
percent. 


Relation Defect and Log Size: 
expected that the percentage 
defect will vary with the log size? 
smaller logs have higher propor- 
tion cull volume than larger logs 
vice versa? Use regression analy- 
sis test the degree correlation 
between cull volume and log size 
showed for all species 
tested. other words, the proportion 
cull would not necessarily ex- 
pected greater either large 
logs small logs, within the limits 
the log sizes tested (in this case, 
inches for the species in- 
cluded the study). Probably, more 
larger logs would have been included 
would have been shown that the 
larger old growth logs, especially 
from overmature trees, have 
higher percentage defect. Defect 
usually related both age and species. 


Lost Time 


Seasonality Lost Time: gen- 
eral, lost time per shift was about the 
same for February through October; 
however, lost time increased during 
November through January. The aver- 
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age for February through October was 
minutes lost time per 8-hour 
shift; for November through January, 
minutes. The difference between 
and statistically significant. Thus, 
valid statement is: lost time per shift 
less during the months February 
through October than for the months 
November, December, and January. 


Certainly valid question may 
raised here: minutes (the difference 
between and 32) may statisti- 
cally significant, but significant 
individual operator? 


One answer may given for the 
mill studied terms lost income. 
This average output per effec- 
tive 8-hour shift for the entire period 
studied was thousand board feet. 
Their output per effective minute was 
100 board feet. 


During the months November, 
December, and January, they can ex- 
pect lose 3,200 board feet per 
8-hour shift due lost time. terms 
lost income, this output would have 
been worth $233 based the 1959 
Western Pine Association weighted 
average price the value cut from 


Lost output during February through 
October would 2,300 board feet, 
valued $160. Thus, costs $63 
shift more during November, Decem- 
ber, and January terms lost in- 
come. The average number shifts 
worked during November, December, 
and January for the period studied 
was $54; thus the loss due season 
this mill. 


any sawmill manager knows, lost 
income not the only consideration. 
Cost per unit output also greater 
when lost time incurred. terms 
dollars and cents, every minute 
lost time costly. 


The higher lost time for November 
through January suggests that lower 


fir/larch 


January Januer 


1960 1970 


Fig. 2.—Changes average log size, 
(Estimated for 


temperature may related in- 
creased lost time. Investigation 
that above 32° F., temperature dic 
not effect lost time greatly; but below 
32° F., lost time increased rate 
minutes per 8-hour shift for every 
10° drop temperature (see Fig- 
ure 3). 

Perhaps this suggests that invest- 
ment warranted minimize the ef- 
fects temperature logs, men, and 
equipment. Such measures might 
the form housing protect men 
and equipment from the cold; for ex- 
ample, warm cage for the sawyer 
may worthwhile; hot pond; 
better equipment for sawing frozen 
logs, debarker remove frozen 
mud and rocks. 


Relation Lost Time and Log 
Size: Lost time related season. 
also related log size? down 
time greatest when sawing big logs? 
Apparently not. The relationship be- 
tween the proportion lost time and 
the number logs per thousand board 


Factors Affecting Sawmill Output 


Let return now our hypothe- 
ses: sawmill output, log scale, 
given type mill, depends log 
size, proportion defect, lost time, 
season, species, lumber demand, and 
operating efficiency. 

preliminary look log size, pro- 
portion defect, lost time, and sea- 
son seems confirm our selection 
those variables. addition, species 
would seem some importance, 
since the items sawn will vary from 
species species. should take 
time saw boards than dimension 
they are sawn the headrig. the 
same manner, lumber demand should 
influence the decision 
which items saw, whenever has 
choice; and some items take longer 
saw than others. 
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chat the sawyer will become more 

iency should related the volume 

One other factor—log length—may 
some effect. the mill observed, 
two-thirds the logs processed 
vere feet long. (The remaining 
me-third was between and 
eet.) will assume then, that log 
ength was feet for all logs. Such 

assumption not precisely valid 
should adequate for our pur- 


Selection Variables: The varia- 
selected were represented fol- 

X,, output per effective hour: actual 
vorking time not including lost time, 
board feet, Scribner Decimal log 
cale. 

log size: daily average number 
logs per thousand board feet, Scrib- 
Decimal log scale. 

X,, season: average monthly tem- 
perature. 

X,, operating efficiency: efficiency 

function both man power and 
cquipment and results from changes 
which occur various times and 

arious ways. For our purpose, will 
let time, expressed months, the 
variable representing changes due 
The influence technologi- 
cal innovations also measured 
this variable. 

species: the mill studied, 
about one half the output was pine. 
Furthermore, during the period stud- 
ied, pine decreased importance from 
per cent the output 1949 

only per cent 1959. Since pine 
would expected require more 
sawing time than fir, the other major 
species sawn, the average daily per- 
centage pine was chosen repre- 
sent the influence species. 


Temperature (cegrees Fahrenheit) 
Fig. 3.—Relationship between percentage 


lost time and average monthly tempera- 
Jre, 


Table 1.—DISTRIBUTION LOGS SAWED, 
SHOWING THE PERCENTAGE LOGS 
DAYS WHICH THE AVERAGE 
DAILY LOG SIZE FELL WITHIN 
SPECIFIED LIMITS 


Percent logs, each size 


Average daily Larch/ 

log size Pine Dfir Spruce Cedar 

00.2 00.1 00.0 00.0 
21.0 00.6 00.5 15.8 
53.5 53.6 26.8 
45.6 44.7 44.9 
Under 00.3 00.2 01.2 12.5 
100.0 100.0 100.0 


X,, lumber demand: when order 
received, and shipment date se- 
lected, the manager will see the ma- 
terial the inventory, expected 
through the normal development 
items from the material being sawn. 
not, may ask that specified 
size and species logs moved 
the log deck for sawing, and will 
advise the sawyer look for the items 
desired. Thus, was felt, new orders 
should good indicator lumber 
demand. For our purpose, new orders 
the western pine region was used. 


X,, proportion defect: daily aver- 
age percentage defect, log scale, 
logs processed. 


have now identified what 
consider the influential variables 
affecting mill output. The next step 
measure the importance each 
showing the extent each variable’s 
influence. The method used for analy- 
sis was multiple The final 
regression equations will found 
Appendix Multiple regression anal- 
ysis permits measure the influ- 
ence each variable separately while 
holding the influence all other vari- 
ables constant. Such analysis gives 
picture the net influence any 
one variable. 


The following variables were found 
have measurable influence 


co 
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Output per effective hour, bd. 


1" 13 " 15 " 


Table LOGS AND VOLUME 
PROCESSED FOR EACH SPECIES 


Vol. (MM 
Species No. logs bd. ft.) 
D 42.0 
45,615 5.4 
4,264 0.5 
109.8 


output per effective hour: lumber de- 
mand, proportion cull, and species. 


Lumber Demand: The conclusion 
that lumber demand does not influence 
output per effective hour may perhaps 
rationalized best follows. Once 
mill committed operation, the 
output may logically function 
non-economic variables such log 
size, season, and operating 
but lumber demand economic 
indicator, certainly influences the deci- 
sion operate. Thus, might say 
that lumber demand will influence the 
number working hours mill oper- 
ates, but other variables will influence 
the output per working hour. the 
extent that lumber demand influences 
management and decisions, 
would factor affecting output. 
This influence, however, was not great 
the mill studied. 


Proportion Defect: would 
seem that higher proportions defect 
each log sawn would cut down 
output per Probably this variable 
was not significant because 
centage defect experienced was 
small, i.e., noted previously, the 
average proportion defect pine, 
fir, and spruce averaged only per- 
cent the total volume sawn. 


Species: The proportions pine 
sawn during shift did have influ- 
ence quantity sawn, but not great 
The extra time necessary sawing 


—_— 


Uncorrected 


17" 19" 23" 


Diameter small end, foot logs (inches) 


Fig. 4.—Relationship between mill output per effective hour, log scale, and log size. The 
solid lines represent the net relationship output and log size with the effect season, 
efficiency, and lost time held constant. The dotted line represents the relationship output 
and log size without the effect season and efficiency considered, for the period 
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Fig. 5.—Relationship between sawmill output per effective hour, 
log scale, and average monthly temperature, for large logs (over 
inches) and small logs (under inches, small end). The effect 
log size, efficiency, and lost time held constant. 


pine was not great. Pine logs are ex- 
pected over period time yield 
about percent common boards and 
selects, while fir logs produce nearly 
percent thicker dimension. Cut- 
ting boards requires more carriage trips 
and turning and, hence, more time 
than cutting dimension. 


The variables which did have im- 
portant influence the level out- 
put were log size and season. 


Log Size: The relationship be- 
tween mill output per effective hour 
and log size shown Figure 
This shows the net relationship, with 
the effect ‘season, operating effi- 
ciency, and lost time held constant. 
Looking the lower solid line, show- 
ing the entire period 1949 1959, 
can seen that this mill could saw 
only about 3,000 board feet, log scale, 
per effective hour, when sawing logs 
that averaged inches during work- 
ing day. Increasing the log size 
inches, increased output nearly 
6,000 board feet per effective hour; 
and increasing the log size 
inches increased output even further, 
nearly 7,000 board feet per effective 
hour. The influence log size was 
greatest when sawing logs that aver- 
aged under inches during work- 
ing day; over inches, log size 
still important, but not significant. 

The upper line Figure shows 
the relationship between output and 
log size during the last three years, 
1957 1959. During this period, the 
mill was able cut about 5,300 board 
feet per effective shift hour when han- 
dling logs averaging inches; and 
output increased 8,100 board feet 
per effective hour when handling logs 


= 
ci 
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yy" 16" ye" 20" 2h" 


Diameter small end, foot log (inches) 


Fig. 6.—Relationship between value sawed per shift and log 
size, number Douglas-fir sawlogs. 


averaging inches. appears that 
mill efficiency was improved during 
the last years, thus minimizing much 
the detrimental effect sawing 
small logs. Nevertheless, the basic im- 
pact log size remained: the smaller 
the logs sawn, the less the output per 
effective shift hour. was noted ear- 
lier that one could misled ob- 
serving the relationship between out- 
put and log size without taking into 
consideration the effect other influ- 
ential variables (in this case, season 
and operating efficiency). Had the 
effect these variables not been con- 
sidered, would have concluded 
that this mill could produce 5,200 
board feet per effective hour cutting 
12-inch logs, and 6,500 board feet 
cutting 22-inch logs (dotted line, Fig- 
ure 4). Thus, the true effect log 
size would not have been shown. 


Season: shown earlier, average 
monthly temperature fairly good 
index seasonality. The net relation- 
sip between output per effective shift 
hour and temperature shown 
Figure can seen that the effect 
temperature not great for large 
logs (over inches). Nevertheless, 
lower temperatures always mean lower 
production for any given log size. For 
any given level efficiency and log 
size, output during the winter months 
would expected less than dur- 
ing the summer months. Furthermore, 
winter temperatures have the effect 
magnifying inefficiencies associated 
with sawing small logs. The output 
always less when sawing small logs, 


Table 3.—PERCENTAGE DEFECT, SPECIES, LOGS SAWED 


Average 
percentage Standard 
Species defect Deviation 68% limits 95% limits 

Spruce 0.58 3.014 3.573 -6.587 
Cedar 1.789 6.706 8.495 
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but the difference even greater 
sawing small logs the wintertime. 


Combined Effects Log Size, Sea- 
son, and Lost Time: interesting 
observe how marked the combined 
influence the most important vari- 
ables when acting together. With warm 
temperatures, large logs, and losi 
time, during the period from 1957 
1959, output this mill would have 
gone high thousand board 
feet per shift. But with small logs, 
low temperatures, and minutes 
lost time per shift (average for 1957 
1959) mill output dropped 
low thousand board feet per 
shift (see Appendix B). 


The top capacity this mill could 
thus considered thousand board 
feet, log scale, per shift. The actual 
average production for 1957 1959 
was thousand board feet, 
percent capacity, due the influ- 
ence season, log size, and lost time. 


Summary and Application 

Changing Log Size: Tangible evi- 
dence that logs being processed the 
region are getting smaller should en- 
courage close look the causes 
will continue, becomes urgent that 
each mill operator determine the mini- 
mum size log that can sawn profit- 
ably various price levels. close 
look the limitations present 
equipment also suggested. This may 
not the time invest equipment 
that will handle bigger logs—such in- 
vestments may turn into over-invest- 
ment the trend log size continues. 
Mill operators must consider carefully 
the size the logs they can handle 
profitably—and eliminate logs 
those size classes the extent they 
can. Perhaps the smaller logs can 
resold to, traded with, pulp manu- 
facturers; and the larger logs 
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plants. perhaps separate mill 
handle excessively large excessively 
small logs should investigated. 
aumber mills have already found 
uch investment feasible. 

Machinery manufacturers too, would 
well look carefully the trend 
smaller logs, would loggers, 
sales people, utilization research- 
‘rs, and forest managers. Maybe the 
rend should arrested. 

The chief point here not the 
any estimate what the 
holds—but the implications 
trend correct. 


juring which the normal sawing oper- 
ition interrupted. has been shown 
chat this lost time greatest during 
periods low temperatures, particu- 
during the months November, 
December and January. The high cost 
lost time associated with low tem- 
suggests careful look the 
ause lost time since, for this mill 
least, probably great enough 
warrant investment protect men, 
equipment, and logs from the cold. 
This high cost results from less out- 
put per dollar fixed cost, and also 
irom lost production. was further 
noted that lost time was unrelated 
size logs being processed for this 
particular 


Percentage Defect: was found 
that although pine, fir, larch, and 
spruce usually average about percent 
defect logs between and 
inches diameter, defect sometimes 
ranged high percent. Cedar 
averaged about percent, sometimes 
ranging percent. For logs 
between and inches, percentage 
defect was greater larger logs 
than smaller logs. 


Factors Affecting Output: Demand 
tor lumber, proportion defect, and 
species being sawn did not affect mill 


Table 4.—METHOD ADJUSTING OUTPUT PER EFFECTIVE HOUR DERIVED FROM 
PRESENT STUDY FOR OVERRUN AND GRADE RECOVERY 


(1) (3) (4) (5) (6) (7) (8) 
Output 
No. of Per eff. hr. Over- Lumber Value/M Value per 

Diam scale run Tally 1958 Value/hr. shift 

12... 12.50 5288 39 7350 77.60 570.36 4335 
14__ 9.09 6267 44 9024 73.10 659.65 5013 
| 6.25 7018 37 9615 70.80 680.74 5174 
18__ 4.76 7517 28 9622 69.80 671.62 5104 
3.57 7968 9562 69.80 5072 
3.03 8173 9971 70.00 697 .97 5305 
24_ 2.50 8373 19 9964 70.50 702.46 5339 
26 2.00 8563 17 10019 71.00 711.34 5406 


output, log scale, per effective shift 
hour significantly. However, log size 
and season did have measurable 
effect output. 

The negative influence sawing 
small logs was greatest for logs aver- 
aging under inches during work- 
ing day. 

Winter temperatures not only cut 
down production but also magnified 
the inefficiency sawing small logs. 

conditions log size, tempera- 
ture, and lost time were controlled 
the mill studied, production would 
have been thousand board feet, 
log scale, per 8-hour shift. But saw- 
ing small logs winter temperatures 
could cut production thousand 
board feet, only percent capac- 
ity (see Appendix B). 


Adjustment for Over-run and 
Grade Recovery: One additional step 
now needed make the informa- 
tion derived most useful—adjusting 
mill output data, log scale, for over- 
run and grade recovery. 

Since lumber tally data are not avail- 
able for the present study, will 
necessary rely unpublished 
Forest Service study four mills 
eastern Washington and Oregon 
show how the information can 
applied. 

Using the regression equations for 
1957 1959 predict mill output, 
log scale, (see Appendix can 
compute the output expected 


Appendix A.—REGRESSION EQUATIONS 


from sawing logs various sizes. This 
shown Table column Then 
using the Forest Service data showing 
overrun and value per thousand board 
feet lumber cut from each size 
log, can derive total value sawn 
per shift based the Western Pine 
prices during 1958 (Table col- 
umn 8). 

Total value expected from 
sawing logs averaging from 
inches during 8-hour shift plotted 
Figure From this graph can 
seen that the overrun and grade 
recovery data are accurate for the mill 
studied, value sawn per shift decreases 
rapidly log size decreases. 

production costs and value de- 
rived are both computed for the same 
time period terms cost per 8-hour 
shift for each size log, the break-even 
point log size can located 
Figure For example, inch num- 
ber Douglas-fir logs could sawn 
profitably long production costs 
for 14-inch logs are not greater than 
$4,750 per shift. 


Most Profitable Log Size: Some- 
times, difficult determine total 
production costs. technique not ham- 
pered lack knowledge pro- 
duction costs marginal analysis. All 
that necessary addition the 
facts shown Table variable 
costs per 8-hour shift for each log 
size. This will permit computation 
the most profitable log size. 


Sample 
size 
eri ast scus 2 
Least squares equations Appendix OUTPUT UNDER 
Large logs, 8.11 less logs/M SPECIFIED CONDITIONS 
1957-59 20 Xi= 8502— 378.71 Xe+ 6.15 Xs+ 4.57 X4 .53 
(99.66) (4.95) (8.27) 1. During 1957-59, with average monthly temperature of 70 degrees, logs 
= - averaging 3 logs/M (22” small end of 16 foot log), and no lost time, mill output 
1949-59 95 X1i= 6468— 183.40 X.+ 6.72 X3+10.37 -46 would be: 
(47.98) (2.69) (1.18) 8502— 378.71 X2+ 6.15 Xs + 4.57 Xi = Mill output per effective hr.* 
8502 — (378.71)(3) + (6. 15) (70) + (4.57) (114) > =8317 bd. ft. per effective hr. 
Small logs, 8.12 more logs/M Or, (8317 bd. ft. per effective hr.) hours) =67 per effective shift 
1957-59 15 Xi= 7580— 287.20 X2+ 9.15 X3s+ 7.59 .68 
(70.4) (2.86) (4.95) During 1957-59, with average monthly temperature degrees, logs 
averaging 12.5 logs/M small end foot log), and minutes lost time 
1949-59 22 X 1 = 138273 — 1019.90 X »+-25.85 X3+ 8.83 X; .65 per shift (actual average during 1957-59), mill output would be: 
(221.2) (11.35) (8.51) 7580— 287.2 X2 + 9.15 X3 + 7.59 X, =Output per effective hour 
ogs 
1949-49 2328 days X:i= 6347+ 106.52 X 2—15.70 X22 r2=.09 Due to lost time, the effective shift is only 7.6 hours instead of 8, thus (4947 bd. 
(58.5) (3.84) ft. per effective hr.) (7.6 hours) =38 per effective shift. 


per effective hour. 
X 2= Daily average number of logs/M. 
monthly temperature. 
X4=Time, expressed in months. Each month was assigned a number, with 
‘anuary, 1949 being month 1; and December, 1959 being month 132. 


The standard error the regression coefficients are given parenthesis 
inder each coefficient. 
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The combined influence log size, temperature, and lost time thus have the 
effect of cutting output to 38/67 or 57% of capacity. 
Daily average number logs per 
monthly temperature. 
expressed months. Each month was assigned number, with 
January being month 1; and December, 1959 being month 132. In this example, 
month 114 was used since that represents June, 1958, the mid-point 
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Appendix C.—MOST PROFITABLE LOG SIZE, SAWING GRADE DOUGLAS-FIR LOGS 


Change in 
Change Total Marginal Variable Variable Marginal 
Diam. Input Inputs Revenue Revenue Revenue Cost Cost Cost 
In. ft. log bd. ft. $/M $/M 
scale 

_ aa 50.1 7.8 4715 430 55.13 1653 257 33 
_ ee 56.1 6.0 4985 270 45.00 1851 198 33 
ee a 60.1 4.0 5145 160 40.00 1983 132 33 
ee eee 63.7 3.6 5245 100 27.78 2102 119 33 
ae 65.4 5285 40 23.53 2158 56 33 
67.0 1.6 5330 45 28.13 2211 53 33 
Ese 68.5 1.5 5345 15 10.00 2260 49 33 


Computation marginal revenue and marginal cost per input per Input the log volume 
that can be sawn during a shift. Revenue is the value of the lumber sawn from grade 3 Douglas fir sawlogs 
during shift. Marginal revenue (MR) change revenue change inputs. Marginal cost (MC) 


equals change in variable cost + change in inputs. 


Dollars per M bd. ft., log scale 


16" 


18" 20" 2o" 2k" 26" 


Diameter small end, foot log (inches) 


Most profitable log size. About inches average daily log size 
will maximize profit minimize loss when sawing grade Douglas- 


fir sawlogs. 


Appendix D.—MAXIMUM LOG PRICE POSSIBLE UNDER ASSUMED LEVEL 
FIXED COSTS FOR GRADE DOUGLAS-FIR SAWLOGS 


Total Assumed Input Profit Maximum 
Total variable fixed Net log or loss log price 
Diam. Revenue cost TR-TVC cost Revenue scale per 
12. 1396 2889 3062 —173 42.3 —4.09 28.91 
14 1653 3062 3062 00 50.1 0.00 33.00 
16_ 1851 3134 3062 TZ 56.1 +1.28 34.28 
iS... 1983 3162 3062 100 60.1 +1.66 34.66 
2102 3143 3062 63.7 +1.27 34.27 
22 2158 3127 3062 65 65.4 +0.99 33.99 
24. 2211 3119 3062 57 67.0 +0.85 33.85 
26 2260 3085 3062 23 68.5 +0.34 33.34 
Total revenue and total variable costs are for hour shift. (See Appendix C). 
Net revenue + Input, log scale = Profit or loss per M. 


$33.00 = Profit or loss = Maximum log price. 


this case, variable costs are those 
costs that change levels produc- 
tion change during 8-hour shift. 
And, since far the most important 
variable cost the cost logs, the 
most profitable log size can deter- 
mined knowing only two things: the 
relationship between log size and val- 
cut per shift (Table 4); and the 
cost logs. 


The computations, using number 
Douglas-fir logs for example, appear 
Appendix The log cost used was 
$33. The point where marginal cost 
equals marginal revenue the level 
output that maximizes profit. Net 
revenue will always less either 
side the equality marginal cost 
and marginal revenue. 


this example, number Douglas- 
fir logs which average about inches 
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during 8-hour shift would return 
the most profit. Logs less than 
inches produce less output per dollar 
cost because the inefficiencies 
sawing smaller logs. the other 
hand, logs over inches not pro- 
duce sufficiently greater value (be- 
cause the interaction overrun, 
grade recovery, and sawing economy) 
warrant the additional cost due 
increased volume 


should noted that the most 
profitable size may different for 
grades and species logs other than 
the one use this example. Further- 
more, this technique has limitation. 
will show either the point maxi- 
mum profit minimum loss—it does 
not enable the operator determine 
profitable operate the point 


where marginal cost equals marginal 
revenue. Determination the amount 
edge fixed costs addition 
able costs. 


Perhaps dissemination this 
information could have another im. 
plication. larger logs are more 
sirable, any resulting increased demanc 
likely reflected higher price: 
for such logs. Thus the question migh 
asked: how much more can the saw 
miller afford pay for larger log: 
than for smaller ones? 


Using the same costs and revenue: 
assumed for number Douglas-fi: 
logs; and assuming the level 
costs just high enough 
the mill break-even sawing 
logs, the maximum log price for 
size can computed. Computations 
breaks even paying $33 for 14-inch 
number Douglas-fir logs, the maxi- 
mum price possible for 12-inch logs 
would $28.91; $34.28 for 
inch logs; $34.66 for inch logs, etc. 


The earlier conclusion that net reve- 
nue maximized between and 
inch logs also confirmed 
illustration. 


Conclusion 


Every sawmiller realizes that mill 
cannot process logs given size 
only, But sawmill management can 
two things: adapt log buying policies 
and timber cutting practices wherever 
possible; and/or adapt the mill the 
size logs available the extent 
feasible. This type analysis shows 
the size log that will maximize 
profit for mill. the responsibil- 
ity management operate close 
realistically possible that point. 


economic pressures increase, one 
way increasing efficiency in- 
crease the size log being sawn 
sorting the log inventory necessary, 
not buying small logs. The 
mental effect cold temperatures 
also minimized sawing only larger 
logs. The mill operator then has 
readily available method adapting 
poor market conditions and cold 
winters—providing can expect the 
market get better order make 
sawing the smaller logs his inven- 
tory profitable has alternative 
method utilizing them. 


Thus, with this type information 
available, the mill operator 
position make decisions 
lish policies consistent not only with 
current economic conditions but also 
with the physical limitations men 
and equipment. The relationships com- 
puted are valid only for the mill stud- 
ied, but the principles derived should 
have broad application. 
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Wood-Aluminum Beams 
Within and Beyond 
The Elastic Range 


Rectangular Sections 


PERMANENT COMBINA- 
TION with other materials, 
with other forms wood, 
considerable 
various fields application. Such 
constructions are intended 
strength, surface quality dimen- 
stability, and there are often 
other advantages such combinations, 
including 
weather, decay, fire. 

frequently used example this 
faced wood, which found today 
variety structures and products. 
This study was undertaken order 
analyze the mechanical interaction 
beams consisting. sheet aluminum 
bonded the top and bottom faces 
wood core. The analytical proce- 
dure was devised mathematically 
predict the strength and stiffness 
these composites proportional limit, 
and then compare these predictions 
with actual tests. Further, was felt 
that mathematical analysis the re- 
gion load and deflection beyond 
the elastic range was needed and 
could compared with actual loads 
failure. 


Review Literature 


Various studies have been made 


winner the 1961 Wood 
Award competition. This research part 
comprehensive study being conducted 
the Yale School Forestry coopera- 
with The Office Naval Research, 
Dept. Navy, under contract Nonr. 
Project 330-001, Properties 
Tropical Woods. 
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the past problems closely related 
this one. Literature reviewed con- 
cerned mechanical properties spe- 
cies (22, 23, 24)* various forms and 
shapes wood (2, 15, 16, 
18), other materials (5, 12, 13, 17, 


Theoretical and 
test results are com- 
pared the inter- 
action the 
components rec- 
tangular beams 
consisting sheet 
aluminum bonded 
the top and bot- 
tom faces 
wood core. 


19, 20), laminated two-species beams 
(1, 10, 11) and sandwich construc- 
tions (4, 14, 17). 

While many analytical methods 
used for sandwich construction con- 
sider the modulus elasticity the 
core insignificantly rela- 
tive the skin, this would 
istic for the type specimen this 
investigation. Consequently, attention 
was turned instead methods which 
take into account the properties all 
the components well the geom- 
etry the specimens. The applied 
moment which may resisted 
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beam given geometry can pre- 
dicted these methods and com- 
pared with actual test values. Stresses 
various points within the composite 
can also studied. 


Within the elastic range, the fol- 
lowing assumptions were made for 
these beams. The neutral axis passes 
through the center gravity the 
section. plane section beam 
remains plane when the beam bent. 
The modulus elasticity for com- 
ponent materials the same both 
tension and compression. Stress 
any point can found multiplying 
strain due deformation the cor- 
responding modulus elasticity 
the layer. 

analyses based the above as- 
sumptions, there arise three calcula- 
tions moment: the actual ap- 
plied moment; the prediction 
applied moment based the known 
properties the components; and 
The internal resisting moment calcu- 
lated from the determination stress 
levels attained various parts the 
composite during test. the equations 
used here, the core bending modulus 
elasticity was used for computing 
the resisting moment attributable 
the wood portion the composite. 
This seems reasonable, view the 
type loading employed and the 
relative position the core within the 
laminate. 


Beyond the elastic range, the previ- 
ously mentioned assumptions become 
more less invalid. Ductile mate- 


Numbers parentheses refer Litera- 
ture Cited the end this report. 
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Fig. 1.—Shown the static beam test the composite. 


rials, aluminum, undergo rapid 
changes stiffness this region 
plasticity; wood shows decrease 
bending stiffness which initially due 
lower proportional limit for those 
fibers under compressive stress than 
those under tensile stress. Thus, the 
secant modulus elasticity changes 
continuously composite loaded 
the plastic deformation range. 

Various investigators (1, 10, 16, 
18) have developed 
analyses for wood beams 
species beams the point rupture 
approached. this work method 
believed useful for plastic analysis 
composites wood and aluminum 
was devised. was used for the in- 
vestigation the composites from 
the elastic limit the point failure, 
which here define the point 
which either the compression fac- 
ing folds wrinkles, the ten- 
sion facing fractures undergoes 
such extreme plastic strain del- 
aminate. Some change may have oc- 
curred the core prior either 
the failure criteria, such 
compression wrinkles, but these beams 
typically not fail abruptly, and 
their maximum strength governed 
primarily the facing. 


Preparation Specimens 


The specimen size selected for this 
experiment was 16-inch long beam, 
consisting wood core machined 
nominal 1.0-inch width 0.9-inch 
depth, which were bonded facings 
aluminum alloy, each 
face nominally wide .025- 
inch thick. The growth rings the 
core were aligned perpendicular the 
metal faces. 

The properties the core woods 
were ascertained 
sampling the same planks used 
supply core material for the composite 
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beams. These test specimens were 
the same size (1.0 0.9 
inches) the cores used the com- 
posites, and were conditioned 
equilibrium room kept 73° 
and percent relative humidity prior 
testing. 


The properties the aluminum 
alloy were taken from the Metals 
Handbook (19), and verification 
was made. 

adhesive system was 
primer, Casco for the metal 
facings and resorcinol, Cascophen 
for bonding the primed 
metal the wood. percent solu- 
tion sodium metasilicate was used 
for metal cleaning. Composites also 
underwent 73° and percent rela- 
tive humidity conditioning. total 
five specimens per core species was 


prepared. 


Testing 


Testing Core Woods: The 
eight species used this study were 
balsa (Ochroma lagopus Sw.), cativo 
copaifera cedro branco 
(Cedrela basswood 
(Tilia sp.), itauba 
Taub.), hickory (Carya sp.), British 
Guiana courbaril (Hymenaea Davisii 
Sandw.), 
cayennensis 


Two separate basswood, 
taken from different planks, were 
used. Test values for the two planks 
were recorded separately. separation 
was also made heartwood and sap- 
wood for British Guiana courbaril, 
the two types had different properties. 

Properties the core woods, the 
methods ASTM are 
shown Table Tests were con- 
ducted Baldwin universal testing 
machine. 


Fig. 2.—Shown the derivation mathematically all- 
aluminum section from actual wood-aluminum composite section. 


From every beam section was 
moved close the bending 
exact moisture content specific 
gravity. For purposes calculation 
the theoretical properties the com- 
posites, the average strength proper- 
ties these core samples were ad- 
justed for moisture content 
ific gravity the actual levels mois- 
ture content and specific gravity pre- 
vailing the cores the composites. 


Testing Composite Specimens: 
Static-bending tests were conducted 
the composite specimens the same 
manner for the core wood speci- 
mens. 14:1 span-depth ratio was 
maintained. Core samples 
moved near the break for moisture 
mination. 


1 


beam test shown Figure 


The specimen geometry for these 
composites was designed with the in- 
tention that the proportional 
stress the facings would reached 
before the proportional limit stress 
the core, order develop the max- 
imum resisting Above the 
portion load was taken the wood 
core. This was inevitable due the 
ductility the aluminum 
material. 


Methods for Beam Analysis 


can approach the problem 
analyzing the strength composite 
from two standpoints, which for want 
better description might 
termed the practical and the theoret- 
ical. The practical uses the known 
geometry, previously determined mod- 
ulus elasticity the composite, and 
actual applied moment the propor- 
tional limit and 
tively. possible calculate the 
actual stresses each point the lay- 
ers the composite. The 
uses the known geometry and previ- 
ously determined stresses both pro- 
portional limit and rupture 
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moduli elasticity the component. 
possible calculate the applied 
moment which should theoretically 
borne the beam the limit pro- 
and the point 


test data locate stress magni- 
udes; the theoretical, the test re- 
ults applied load can predicted 
the stresses the components can 
assumed computed with accuracy. 


The assumption that 
upposed stress levels are reached, 
proportional limit for instance, 
pen question because the vari- 
bility both the metal for the fac- 
ags (5) and the woods used core 
naterials. careful selection and 
attempt was made 
ninimize the core wood variability. 
for specific gravity 
moisture content, where the 
was more than one-half 
were made according well- 
procedures (4, 21). 


the following discussion, space 
prohibits the mention the analysis 
ior shear the composites. None 
ihe composites this series tests 
failed shear. 


Prediction Properties the 
Limit Proportionality: The 
method used for ascertaining propor- 
tional limit bending loads and stresses 
derived much the same manner 
the flexure formula itself. For 
rectangular beam, areas within the 
cross-section are weighted according 
their distances from the centroid when 
the moment inertia computed. 


tangular components, each compo- 
nent’s moment inertia can most 
simply found the parallel axis 
theorem. 


composite beam these areas are 
also weighted according their res- 
pective moduli elasticity obtain 
total stiffness factor. 


that the bending moments any 
point are governed according the 
relation 

yE, 
where the distance from the neu- 
tral axis (here coincident with the cen- 
troid) the point which stresses 
are being examined. subscript 
and represents stress and 
modulus the layer the composite 
the point under study. the sur- 


face, 

Earlier mention was made 
and some note must made here 
the effect which the two approaches 
have the value EI. The 
value the one noted 
above, which for these beams is: 


{EI}+ Ey, Ip, + E.I, + Epol 


After the composites are tested, and 
load-deflection curves thereby provide 
value modulus elasticity for 
the composite, actual value 
available: 


wherein the tangent modulus 
elasticity bending, taken from the 
load-deflection diagram. This actual 
value was used the 
analyses. 

Using the procedure given ascer- 
tain the theoretical value EI, which 
can designate the equiv- 
alent theoretical modulus for com- 


posite may found 
expression 


which, when expanded, can written 
the form 


wherein width, with subscripts 
and for the two facings and 
the core 

total composite thickness 

total thickness except for 

facings 

This represents solid rectangular 
beam aluminum whose stiffness has 
been reduced modification the 
moment inertia parts its area. 
These parts, occupied glue line and 
core, have lower moduli elasticity 
and perhaps not exactly the same 
width. The adjustments compensate 
for these differences are reflected 
the above equation. The glue line 
considered contribute nothing 
stiffness. Analytically, the equation 
equivalent all-aluminum beam derived 
the sequence shown Figure 


Methods Used Predict Leads 
and Analyze Stresses Beyond the 
Proportional Limit: Recent studies 
(1, give improved methods for the 
analysis two-species wood beams 
the plastic deformation range. How- 
ever, neither these methods nor com- 
monly-used elastic equations were 
found satisfactory for these wood- 
aluminum specimens, and new meth- 
ods had developed. 

The aluminum alloy used for the 
facings has tension stress-strain curve 
typical tension stress-strain diagram 
for wood approximately 
nearly rupture. 

composite beam, bending loads 
which cause stresses the facings 
rise above proportional limit thereby 


Table 1.—STRENGTH AND ELASTIC PROPERTIES CORE WOODS USED 


Heart- 

sap- 

Species wood 
Cedro Branco_. 

Basswood 

Plank 
Plank 


Stress Maximum 

Spec. Prop. Limit Modulus Flexural Crushing 

Grav. Moisture Extreme Rupture, Modulus Strength 
Content, Repli- per Elasticity per 
Basis sq. in. sq. in. per sq. in. sq. in. 
7.4 606 1,172 208 ,000 840 
10.1 3,958 6,394 650 ,600 3,794 
10.6 5,719 1,304,500 5,996 
6.6 11,828 1,455,600 6,985 
8.8 6,730 11,345 7,551 
8.2 11,148 23,105 2,969 ,200 10,181 
8.7 14,967 3,416,000 13,918 
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Fig. 3.—The tensile stress-strain curve for alyminum alloy 


cause the facings deform plastically. 
This results continuous changes 
the secant moduli elasticity for the 
composite and coincidentally for its 
metal and wood components. The 
most rapid secant modulus change oc- 
curs the facings. This change causes 
progressively greater proportions 
the total load shifted the 
wood core the stress the facing 
increases what metallurgists refer 
arbitrarily point’’ stress, 
stress 0.2 percent offset the 
stress-strain diagram (see Figure 3). 
For the alloy used here, this approx- 
imately 31,000 psi 75° 

Failure the composite most com- 
monly occurs the manner shown 
Figure The separation failure 
the wood, just below the adhesive 
line. this point, the surface fibers 
the wood have insufficient strength 
stabilize the compression facing un- 
der the high load. Beyond this point, 
the 3-ply laminate becomes 2-ply 
laminate. However, reasonably 
curate predictions beam behavior 
the plastic deformation range 
the point where failure occurs were 
devised. 

One the first considerations 
the location the neutral axis the 
composite between proportional limit 
and failure. The most extreme change 
could undergo from its original as- 
sumed position the beam center 
would failure, where the max- 
imum compression force which could 
exerted the core alone, after 
compression skin buckling, would 
have equated the tension force 
exerted the aluminum tension fac- 
ing and that part the core ten- 
sion. This condition equilibrium 
found the equation 
1850 

d(2C 
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which derived from 


where 
beam 
thickness tension facing 
ultimate strength tension 
facing (37,000 psi.) 
maximum core compressive 
strength 
position neutral axis, ex- 
pressed percent the 
total depth the beam from 
the top surface. 


Values obtained this computation 
are shown Table These values 
therefore represent extreme values be- 
low which the axis could not with- 
out exceeding one the three failure 
stresses (see Figure 8). 


Since the actual value will 
smaller than this latter value, evi- 
dent from Table that two species, 
and kaneelhart, the compressive 
strength the core high that 
exerted its full maximum strength 
after compression skin failure, 
shown idealized the last diagram 
Figure the composite beam 
would require more than half its 
total depth tension order 
balance this high compression force 
per unit area. 


Such conclusion well borne out 
the sequence events which took 
place the testing composites 
with cores these two species. 
with all composites, visible changes 
the core, such compression wrin- 
kling tension fractures, may take 
place before the failure (i.e., compres- 
sion skin buckling tension 


TENSION 


FACING 


Fig. 4.—Failure composite buckling compression 


side facing. 


Fig. 5.—Force moment arms composite proportional 


limit. 


rupture) the composite beam 
These changes the core, 
compression wrinkles, not 
occur maximum load. 


every composite whose core was 
one these two species, tension frac 
tures the core, rather than compres- 
sion wrinkles, preceded the failure 
the composite beam. 


can seen from the values 
Table that little shift can experi- 
enced the neutral axts even under 
extreme conditions. Therefore, can 
assume the neutral axis remain very 
near the center the beam under load 
the point failure, and con- 


With the neutral axis fixed cen- 
ter, can study the approximate 
behavior beam shown Fig: 
ure the plastic deformation range 
lationship the composite points 
which correspond the load-deflec- 
tion diagrams the wood core species 
control samples. For example, de- 
flection the composite checked 
the load-deflection diagrams 
each the samples, and from these 
diagrams, average values for the core 
material are computed for secant mod- 
ulus elasticity, and for extreme 
fiber stress bending that deflec- 
tion reading, always 
plane sections remain plane, 
moments inertia are not changed, 
and the neutral axis remains the 
center the beam. 


The Author: Richard Mark 
candidate for the degree doctor 
Forestry Yale; formerly specialized 
product development for Balsa Ecuador 
Lumber Corp., New York City. re- 
ceived his B.S. from the State University 
Forestry, Syracuse, 1950, and 
M.F. 1960 from Yale. 
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With these assumptions, which are 
admittedly inaccurate, the usual for- 
nulas 


1.5 
JD and Sec. Ep —=4Dbd* 


used for stress and secant modulus 
elasticity, respectively, deflection 
these equations. 


span 
depth 


Once stress the wood surface 
can assumed for the 
vood surface the composite, after 
djustments for differences specific 
and moisture content are made 
the wood core. Then the secant 
nodulus the facings can ascer- 
ained from the relationship 

vherein 
Actual secant mod- 

ulus elasticity 
the composite beam 
inches. 

inertia the 
components. 

the two facings. 
the core. 
usual the factors are com- 


puted the weighted parallel-axis 
theorem, 


wherein 

distance from the centroid 

lamina neutral axis. 

Since all elements the above two 
equations are known save the the 
facings, the secant modulus the 
aluminum the composite the 
stated deflection, this value will 
solved for these equations. 

Assuming the adjusted stress the 
core the composite has reached the 
same level above when the com- 
posite deflected inches, value 
can now obtained for the stress 
within the facings from 


which 
flection the com- 
posite beam 
distance extreme fiber 
facing 
axis 


Table 2.—THEORETICAL MAXIMUM POSSIBLE DEPTH 
NEUTRAL AXIS FROM TOP SURFACE 
COMPOSITE 


Core Species 


Cedro 


Basswood (Core from Plank 


Basswood (Core from Plank 


Hickory 


Maximum depth 
neutral plane 
percent 
total depth 


Specimen 
Number 


_ 
' 
a 


*In this table, the point failure considered coincident 


with maximum load. 


core from neutral axis 
secant moduli elas- 
adjusted assumed stress 
extreme fiber core 
when composite beam de- 
flection inches. 


noted that maximum de- 
flection the solid wood test speci- 
mens not necessarily used when 
studying maximum deflection wood- 
core composites. This important. 

Since maximum deflection 
composite typically exceeds maximum 
deflection solid wood core samples, 
calculation secant modulus 
failure for wood core samples would 
often yield high 
value for substitution into com- 
posite beam analysis. Secant moduli 
decrease deflections increase beyond 
the limit proportionality. 


Although this study the assumed 
stress for the wood core bending 
stress rather than tensile stress, 
assumed the analysis Curry (1) 
and Ethington (3), might 
pointed out that the action the 
wood within the composite quite 
similar the action the samples 
for which bending stresses are com- 
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puted. The maximum stress bend- 
ing generally assumed the 
tension side the wood beam, 
wood core, the case may be. The 
Wood Handbook (4) recommends 
the use modulus rupture values 
the absence tensile test data. 

The values for stress facings and 
core can now checked comput- 
ing the internal resisting moment 
the composite beam against the actual 
known applied moment. All this 
demonstrated and Dis- 


Results and Discussion 


Elastic range: The average values 
for applied moment and modulus 
elasticity for each type composite 
specimen proportional limit are 
shown Table Both actual values 
and values predicted the 
analysis are given. The 
consists taking the 
actual applied moment given 
Table and from this determining 
the stresses which existed various 
levels the composite that point. 
The stresses thus computed are then 
checked for accuracy using them 
compute the total internal resisting 
moment, which should, course, 
check closely with the actual applied 
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STRENGTH OF COMPOSITE Beams — 
THEORETICAL,-—{) AND ACTUAL, — 
REGRESSION EQUATIONS (BALSA—CORE NOT INCLUDED) 
THEORETICAL M=508.2+ 1414.26 
ACTUAL — 210746 


AT PROPORTIONAL LIMIT, LB-IN (M) 


APPLIED MOMENT 


SPECFIC GRAVIT< CRE (G) 


Fig. 6.—Theoretical and actual strength composite 


beams. 


Fig. 7.—Effect core modulus strength composite 
beams. 


moment. Total internal resisting mo- 
ment obtained from the equation 


where 


F.T., C.T., are total tension forces 
exerted facing and core respec- 
tively a,, a,, are moment arms 
shown Figure 


The computed average face and 
core stresses and internal resisting mo- 
ments for each type specimen 
proportional limit are given Table 

Since the load-carrying capacity 
beams whose cores are weak 
creased greater proportion than the 
capacity beams with strong cores, 
might expected that the dis- 
crepancy percentage-wise between pre- 
dicted composite modulus elasticity 
and the apparent modulus derived 
from the tangent line the load- 
deflection curve plotted from center- 
loaded test would greater for beams 
having weak cores. evident 
Table this actually the case. The 
higher percentage increase 


M sy SPECIES 


Gesswoos Pionk No2 

O Mickory 

O Guano Couwbert Sepwoed 
British Géane Heorteood 
Koneeinert 


NOMINAL 
PREDICTION LINE 


BENDING MOMENT COMPOSITE PROPORTIONAL LIMIT, IN. 


NOTE 


RATIO: 


A Cativwo 

@ Cedro Branco 

Bosswood - Plank No.! 

VY Bosswood - Pionk No.2 

itaubo 

@ Hickory 

@ 8. Guiana Courbaril Sapwood 
@ Br. Guiona Courbaril Heortwood 
Kaneelhort 


US_OF 
MODULUS OF 52S ALUMINUM 


= Nominal composite beams consist of .025-in. 52S Aluminum facings on 


wood cores, with beom thickness edhesive) 
-960-in. tested on [3.5-in. span. 


load which can sustained 
weak-core composite means higher 
percentage increase and 
horizontal shear. This turn ap- 
strains, causing especially low value 
for tangent modulus composites 
this type. similar relationship 
dent for strength composites. 
Weak-core composites were predicted 
have greater strength than they had, 
composites were 
predicted have less strength than 
they actually had. Shear effects play 
role here, even though the beams 
not fail shear. Another influence 


Table 3.—AVERAGE THEORETICAL AND ACTUAL VALUES FOR APPLIED 
MOMENT AND MODULUS ELASTICITY FOR COMPOSITES 


Applied Moment 


Proportional Limit, 


Tangent Modulus 
Elasticity, psi 


Core Species 


790 
925 
1100 
1120 
1195 
1220 


Cativo 

Cedro Branco 
Basswood (Core from Plank #1) 
Basswood (Core from Plank #2) 
Courbaril (Sapwood 1725 
1735 
1905 


Kaneelhart 


Theoretical 


see footnote 


Actual Theoretical Actual 
1,760,200 
2,166,000 
2,615,400 
2,793 ,600 
,500 
4,048,100 
4,455,200 


1,877,800 
2,191,000 
4,016,100 


835 


Note: Problems testing arose which gave incorrect results for the proportional 


limit moments for beams with cores this species. 


The average for these incorrect 


data therefore not included. High bearing load induced crushing. (See concl.) 
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the fact that denser woods offer 
greater buckling resistance support- 
ing fibers the aluminum skins. 

graph (Figure has been pre- 
pared showing actual applied moment 
proportional limit for each com- 
posite related the specific gravity 
its core. Predicted values are also 
plotted. 

More significantly, however, another 
graph (Figure shows the effect 
core modulus elasticity strength 
composites proportional limit. 
testing these specimens, the limit 
proportionality the aluminum was 
reached, planned, before that the 
wood core. Therefore, the composite 
proportional limit loads and moments 
were general proportional the 
core moduli elasticity, since that 
point all cores took load within their 
elastic ranges and were not stressed 
their elastic limits. 


Plastic Range: Predicted and ac- 
tual values for average maximum 
bending moment are given Table 
Predictions were made the same 
methods that were used for the elastic 
range. The the predic- 
tions indicates the need for special 
methods predict these values for 
wood-aluminum laminates. 

Three beams were selected for de- 
tailed study. The core woods were 
cativo, and British Guiana 


OCTOBER, 


240° 
a 
2500 
- 
a 
2000 
A ee 
1800 J 
a 
1200 = core e ; 
1000 Basswood Plank Now % 
800 
600) 
v 
400) 
200 
Vv 
3 6 ? 8 10 a 
a 
a CORE 
| 


courbaril heartwood, respectively. 
illustration the analysis will 
given here for the courbaril-core beam, 
shown Figure 


order analyze the stresses ex- 
face and core the region 
beyond proportional limit, three points 
deflection the plastic deforma- 
tion range were considered: 


in. 


outlined previously, the 
step was ascertain the core stress 
and core secant modulus elasticity 
the deflections indicated. These 
values were the average all core 
material replications. Values obtained 
(adjusted specific gravity cor- 
respond with core the composite) 
were: 


Secant 
Stressin Modulus 
in. Core, psi Core, psi 
16,990 3,334,400 
19,310 
21,270 3,129,200 


Next, secant moduli for the composite 
and the facings were computed the 
method described 


Secant Secant 
Deflection, Composite, Facings, 


in. psi psi 

3,751,900 
3,633,000 


Using these secant moduli for faces 
and cores, stresses the facings were 
determined. 


Facing Facing 
Stress, Stress, 

Deflection, psi-Inner 
in. Surface Surface 
32,910 31,200 
36,690 34,780 
41,160 


Finally, check the internal re- 
sisting moment with the stress levels 
deflections 0.150, 0.175 and 0.200 
was made, with the following results. 


Tension Force Facing (F.T. 


Tension Force Core (C.T.), 


Internal Resisting Moment 
Actual Applied Moment 


Error calculated Internal Resisting 
Moment 


These results indicate that the levels 
facing and core stress which were 
computed were not too different from 
the actual case, spite the fact that 
the beam dimensions changed some- 
what during plastic deformation. 

rather complete picture the be- 
havior this beam can thus pro- 


TRESS CISTRIBUTICN AT STRESS DISTRIBUTION AT .!5 
NCH CEF_ECTION (PROPOR OEFLECTION (ASSUMED 
DISTRIBUTION, SOLID LINE, 
PROBABLE ACTUAL ODISTRI- 
BUTION, DASHED LINE ) 


TIONAL LIMIT) 


STRESS DISTRIBUTION AT .2C0 SUPPOSED FAILURE 


IN. DEFLECTION (ASSUMED PATTERN, WITH 
DISTRIBUTION, SOLID LINE, 


PROBABLE ACTUAL DISTRI- PRESSION SKIN 
BUTION, DASHED LINE) 


FOLDING OF COM— 


STRESS DISTRIBUTION AT 
N. DEFLECTION (ASSUMED 
DISTRIBUTION, SOLID LINE, 
PROBABLE ACTUAL DISTRI 
BUTION, OASHED LINE) 


IDEALIZED FAILURE PATTERN, 
FOR CHECKING PURPOSES 


Fig. 8.—Shown are stresses different deflections composite beam consisting British 
Guiana courbaril core .902 inch thick and 1.000 inch wide with aluminum facings .025 inch 
thick and 1.002 inches wide. The total beam thickness including adhesive lines .957 inch. 


posed. Figure Diagram shows 
the stress distribution proportional 
limit. Diagrams and show the 
distribution the first, predictable, 
region the plastic deformation 
range deflection the beam in- 
creases three different levels beyond 
the elastic limit. Considering the neu- 
tral axis remain the center the 
beam and the core tension and com- 
areas equal-area triangles 
idealized simplification which 
does not greatly affect the results. 


the second region the plastic 
deformation range, which occurs after 
the compression facing has buckled, 
difficult perceive exactly how 
much stress exists the wrinkled fac- 
ing. Diagram Figure represents 
one possibility; there are many others. 


The greatest possible moment which 
could resisted the area com- 
pression this condition 
sented ideally Diagram Figure 
all the area above the neutral 
axis including that thickness taken 
the buckled skin exerted core max- 


Deflection Deflection 


657 733 822 
3831 3903 4796 
2914 3029 3648 
2707 3058 3368 
+7.65% 


area could represented force 
extend the resultant the core ten- 
sion and facing tension forces. Theoret- 
ically the location the neutral axis 
for this extreme condition failure 
the appropriate Table value, 
where compression forces balance the 
rectangle. Its moment arm (x) would 
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resultant the maximum tensions 
facing and core. 

For the other two composite beams 
studied, with cativo and cores, 
computed moments agreed within 18.5 
and 10.7 percent, respectively, with 
actual test values the plastic range. 


Conclusions 


The stiffness and strength wood- 
aluminum composite beams may 
reasonably well predicted the 
failure point, where failure defined 
folding, wrinkling, buckling 
the compression facing, ex- 
treme plastic strain the tension fac- 
ing, causing fracture delamination. 

the elastic range, equations 
which ignore shear effects will predict, 
for composite beams the type and 
size tested, modulus elasticity val- 
ues which are percent too 
high, the greater discrepancy occurring 
beams with low density cores. For 
other beam configurations involving 
combinations wood and aluminum, 
other factors might apply. 

Proportional limit strength predic- 
tions are most accurate for this type 
beam when the core medium- 
density species. Predicted moments 
are low for dense woods and high for 
light species. 

The proportional limit will ap- 
parently lowered the bearing load 
attained approaching proportional 
limit bending moment for the com- 
posite induces crushing the wood 
core. 

Stress levels the aluminum 
faces may exceed published values for 
the alloy used, phenomenon which 
has been previously observed wood- 
aluminum composites (6). This can 
true both the case stress 
proportional limit and stresses within 
the plastic deformation range. 
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Table 4.—COMPUTED STRESSES AND INTERNAL RESIST- 
ING MOMENTS COMPOSITES 
PROPORTIONAL LIMIT 


Extreme Fiber Stress Internal 
psi for Resisting 
Moment, Core Species 
Core Species Facings Core 

30,320 2,045 965 Cedro 
Cedro 3,700 1,240 Basswood (Core from 
Basswood (Core from 

Plank 27,985 3,280 1,080 Basswood (Core from 
Basswood (Core from 


Composite beam strength propor- 
tional limit directly proportional 
core modulus elasticity. Core and 
facing secant moduli control strength 
the plastic range degree, but 
core rupture seems depend 
maximum allowable strain. 


indicate, beams with low density cores 
show more proportionate increase 
stiffness the addition the facing 
reinforcement, whereas 
high density cores show more propor- 
tionate increase strength. 


For plastic design wood-alumi- 
num composite beams, 
similar standard methods used 
the reinforced concrete 
recommended: initially plan ap- 
proximate design based experience 
with composites similar composi- 
tion; 

test one composite beam the 
type under consideration determine 
plastic load-deflection characteristics; 

test material the same core spe- 
cies and dimensions determine core 
strength and stiffness similar plastic 


LOAD, LBS 


050 100 50 200 250 300 
DEFLECTION, IN. 


Fig. 9.—Load-deflection composite with 
core British Guiana courbaril heart- 
wood. 
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deflections; these deflections are be- 
yond the rupture the core, select 
the nearest available values; 


adjust core proporties for mois- 
ture content and specific gravity, and 
use these data compute facing 
secant moduli, face stresses, and ex- 
pected loads the level desired; 


adjust final design necessary 
agree with test results. 
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Effect Heat 


the 


Decay Resistance Wood 


EAT UTILIZED SOME stage 

the production many wood 
products. For example, used 
the kiln drying lumber and the hot- 
air drying veneer, hot-press glu- 
ing, and steam bending. Because 
the resistance the more durable 
woods decay due fungus- 
inhibitory extractives the wood, 
questions arise from time time 
whether particular commercial heat- 
ing process may reduce decay resist- 
ance alteration destruction 
these extractives. 

Inquiry this regard was made 
cently the Navy Department con- 
cerning the effects any boat appli- 
cation which several woods that are 
used considered for boat building 
might ordinarily subjected while 
the boat under construction. This 
inquiry prompted the present study, 
which the heartwood nine species 
wood was heated various levels 
dry wet atmosphere and then 
tested for decay resistance stand- 
ard laboratory procedure. 


Experimental Procedure 


Selection Wood Samples: Dry 
board sections were obtained for the 
study from mill-run lumber ange- 
lique (Dicorynia paraensis)*, Alaska- 
cedar (Chamaecyparis 
Atlantic white-cedar (Chamaecyparis 
baldcypress (Taxodium dis- 
tichum), Douglas-fir (Pseudotsuga 
true mahogany (Sweitenia 
sp.), redwood sempervirens), 
white oak (Quercus alba), and western 
redcedar (Thuja Where more 
than one board species was used, 
boards were taken from places the 
stock pile sufficiently far apart that 
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Forest Products Laboratory,’ Forest 
Service, Department 
Agriculture 


How does commercial heating, involved certain stages 
wood manufacturing processing, affect the natural heartwood 
decay resistance wood?—the Navy Department, Bureau 


Ships, wanted know. 


The Forest Products Laboratory, Madison, Wisconsin, 
provided them with the answers. Although the heating was con- 
ducted largely under controlled laboratory conditions, brief 
supplementary appraisal was made Douglas-fir that was ac- 


tually kiln dried. 


each might safely assumed have 
come from different tree. This was 
done because, rule, the natural 
preservatives durable wood may 
highly variable among different 
trees the species. The numbers 
boards trees taken represent the 
different woods were: Alaska-cedar 
and white oak, angelique, 
Atlantic white-cedar, baldcypress, red- 
wood, and western redcedar, each; 
and Douglas-fir and mahogany, 
Only heartwood was retained each 
case, since only the heartwood 
that had significant decay resistance. 


The samples were sawed into 
inch cubes. Blocks given heat 
treatment and those serve un- 
heated controls were always board 
matched. 


Heating: So-called heating 
—in dry atmosphere—was accom- 


study was made cooperation with 
the Navy Department, Bureau Ships. Ap- 
proved for publication June, 1961 

Maintained Madison, Wis., coopera- 
tion with the University Wisconsin. 

samples angelique, the writers are 
French Guiana Timbers, Inc., New 

ork. 


Reprints Available. Circle Item 46. 


plished placing the blocks 
temperature-regulated ovens. So-called 
heat was applied for the most 
part steaming the blocks after they 
had been conditioned humidity 
room moisture content about 
percent dry-wood basis. Steam- 
ing 180° and 212° was done 
autoclave, and higher tempera- 
tures small pressure-treating cylin- 
der. The atmosphere during steam 
heating was considered essentially 
saturated. Temperatures above 212° 
were 275°, 300°, and 350° F., al- 
though not all these were included 
each time. Periods heating used 
most cases were 24, and hours, 
but few cases additional periods 
14, 14, and hours were included. 


This was not continuous study but 
was conducted three separate inves- 
tigations. All temperatures 
ing periods were not applied each 


samples Alaska-cedar, the writers 
are indebted to: Canadian Forest Products, 
burne Sawmills Division, Vancouver, 
Chambers Lumber Co., Chicago, Ehrlich- 
Harrison Co., Seattle, Wash.; General Hard- 
wood Co., Tacoma, Wash.; Fyfe Smith Co.. 
Vancouver, Lumber 
Co., Charlestown, Mass. 
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WHITE OAK 


DECAYED BY LENZITES 


48 HR. 


24 
TRABEA 


ALASKA-CEDAR 
DECAYED BY LENZITES TRABEA | 


26 HRN 


70° LEGEND T 1 | TRUE MAHOGANY 
© RESULT FROM FIRST INVESTIGATION . Pee DECAYED BY POLYPORUS VERSICOLOR | DECAYED BY POLYPORUS VERSICOLOR 
(REPRESENTS TREE ) 70 4 4 — 
& ESULT FROM SECOND INVESTIGATION if | | t 
60, (REPRESENTS 1 TO TR 
© RESULT FROM THIRD INVESTIGATION 
(REPRESENTS | TREE) 
~ ESTIMATED 24 HOURS 48 HOURS 
200 220 260 280 300 180-200 220 240 80 200 ‘2/0 230 250 270 290 210 230 250 270 290 310 
TEMPERATURE (F) HEATING TEMPERATURE (°F./ 
Fig. 1.—Examples illustrating the manner graphically deriving 


the relation between residual decay resistance and temperature 


wet heat, 


species. result, certain variations 
considered analyzing results. 


Determining Decay Resistance: 
The variously heated and the un- 
heated control blocks were evaluated 
for decay resistance the laboratory 
soil-block method. This standard 
accelerated test employing pure cul- 
tures decay fungi. French-square 
bottles 8-ounce capacity were half 
filled with garden soil. top the 
soil each bottle was placed sap- 
wood wafer pine 
for use with the blocks coniferous 
species and sweetgum for use with 
the blocks hardwood species. The 
bottles thus prepared were autoclaved, 
inoculated with test fungus, and in- 
cubated for weeks. The 34-inch 
specimens then were placed feeder 
blocks, one bottle. These speci- 
mens had been dried, weighed, and 
briefly sterilized while dry 
them autoclave for minutes 
212° After weeks incuba- 
tion, the blocks were removed and 
again dried and weighed. Drying 
the blocks before and after exposure 
the fungus and all incubation were 
and percent relative humidity. De- 
tails the foregoing and other perti- 
nent decay procedures were the same 
prescribed the standard ASTM 
test for preservatives 


The decay fungi used throughout 
the study were Lenzites trabea (Madi- 
son 617) for assaying the softwood 
blocks and Polyporus versicolor (Madi- 
son 697) for assaying the hardwoods. 
These are standard test fungi, which 
large number studies have 
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Fig. 2.—Relation between residual decay resistance and temperature 


wet heat four woods. 


proved their general suitability for ap- 
praising decay resistance. 


Measuring Stability Decay Re- 
sistance: The amount decay the 
test blocks during the 12-week incu- 
bation period was measured the 
percentage loss dry weight wood. 
The loss fixed period time also 
constituted measure the relative 
decay susceptibility the wood. Con- 
versely, the percentage original 
weight retained block provided 
measure the decay resistance the 
wood. The decay resistance was thus 
quantitatively calculated by: 


Index resistance 100 


stances where the temperature was ele- 


The insignificant reductions de- 
cay resistance caused dry heat 
not justify distinguishing among the 
nine woods this respect other than 
note that angelique, baldcypress, 
Douglas-fir, and white oak exhibited 
slightly more stability decay resist- 
ance than the other woods. 


Results Wet Heating 


Trends Heating Effect: Wet 
heating caused various reductions 


Final dry weight 
Initial dry weight 


(1) 


Index resistance 100-percent weight loss (2) 


The effects heating the decay 
resistance the respective woods were 
measured the percentage initial 
decay resistance retained the wood 
after heating. This quantity, which 
will referred the residual de- 
cay resistance simply the residual re- 
sistance, was derived thus: 


Percent residual resistance 100 


The average results obtained with 
white oak subjected wet heat 
212° are cited Table ex- 
amples calculated data. 


Results Dry Heating 


Dry heating reduced the decay re- 
sistance the woods comparatively 
small amounts (Table 2). The 
sidual resistance did not fall below 
percent except slightly three in- 


Initial index resistance 


decay resistance according the tem- 
perature, duration heating, and 
wood species. Loss resistance 
some woods was considerable with the 
more severe heating schedules. The 
relations residual resistance tem- 
perature were established graphically 
the manner shown Figure for 


Final index resistance 


(3) 


white oak and Alaska-cedar. The 
downward trends resistance ap- 
proached linearity relation both 
increased temperature (Figure and 
increased duration heating (Figure 
3). Certain differences 
woods rate change caused 
heating are indicated, but these can- 
not viewed with too much signifi- 
cance because the limited data sup- 
porting them. 
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Resistance Various Woods 
Affected Wet Heating: Table 
are summarized the effects wet heat 
involving the principal temperature- 
time combinations, terms the 
sistance remaining after heating. These 
residuals can used for number 
comparisons among the different 
woods, temperatures, and periods 
heat application. Small losses decay 
resistance from heating 180° for 
periods hours are indicated, 
and generally small losses 212° 
maintained for hour. The greatest 
losses caused hour heating 
212° were near percent (re- 
sidual percent) and occurred the 
Atlantic white-cedar, redwood, and 
western redcedar. temperature 
212° for hours 
caused losses percent. The 
severest heating, 300° for hour, 
caused losses resistance eight 
the woods amounting per- 
cent. Only the angelique remained 
near normal level resistance. The 
practical significance these various 
percentage changes discussed de- 
tail later. 

The relative susceptibility the re- 
spective woods change decay re- 
sistance with wet heat tended 
similar for all levels heating, 
shown Figure This suggests, 
course, that wood bearing certain 
relation another with respect 
change decay resistance induced 
the mildest heating tends bear the 
same relation its response the 
most severe heating. 
consequently, group the woods ac- 
cording their relative susceptibility 
alteration wet heat without re- 
gard specific temperatures pe- 
riods heating. Such grouping, 
which the species are assigned four 
groups heat susceptibility defined 


Group (least susceptible) Group III 


Angelique White oak 
Mahogany 
Western redcedar 
Group Group 
Baldcypress Redwood 
Douglas-fir Atlantic white-cedar 
Alaska-cedar 


The group placement particular 
species was determined its occur- 
rence least twice that group 
Figure 


Besides considering the relative ef- 
fect wet heat the different 
woods, also useful certain con- 
nections know how affected the 
actual, absolute, levels resistance. 
For example, the woods are rated 
according the four commonly recog- 
nized classes decay resistance— 
highly resistant, resistant, moderately 
resistant, and slightly resistant—does 
certain kind heating shift wood 
entirely out its normal class? 
Whether this would likely depends 
the initial normal class well 
the loss resistance. 


Classes resistance decay the 
test fungi employed, before and after 
heating, are shown Table The 
classes resistance shown the table 
for the normal, unheated wood were 
known reputation and from earlier 
testing for baldcypress (4); Douglas- 
fir (7) (12); oak (13); mahogany 
(8), and western redcedar (7) (10). 
The classes shown for heated woods 
were determined according estab- 
lished levels weight loss produced 
the test fungus used, thus: 


Percent weight Index Indicated resistance 


loss test resistance class 

0-10 90-100 Highland resistant 
11-24 76— 89 Resistant 
25-44 Moderately resistant 
45 or more 55 or less Slightly resistant 


For most purposes, par- 
ticular advantage deal with smaller 
differences than are represented 
these classes. 

study Table reveals that the 
decay resistance none the three 
hours was lowered sufficiently take 
wood out its normal class 
resistance. 

212° F., the same was true 
woods heat-susceptibility groups 
and II, but the more susceptible woods 
—of groups III and vari- 
ously lowered class depending upon 
the heating time. those groups, 
heating for hour lowered the resist- 
ance all but the white oak and ma- 
hogany half full class. The lat- 
ter two woods remained the resist- 
ant class. Heating 212° for 
hours seemed have signifi- 
cant further effect the western red- 
cedar, but lowered the resistance 
the woods group additional 
half one class, and caused the first 
noticeable damage the white oak 
and mahogany (reductions one half 
one class). Such effect the 48- 
hour heating may have had beyond 
that produced hours was not 
noticeable the woods group III. 
Heating 212° for hours 
probably caused the woods group 


HOUR 


/00 


MAHOGANY 


RESIDUAL DECAY RESISTANCE (PERCENT 


BLOCKS HEATED BLOCKS HEATED 


ZONE RESIDUAL RESISTANCE 


LEGEND: 
ALASKA-CEDAR 
AW— ATLANTIC WHITE- 
CEDAR 


RESIOUAL DECAY RESISTANCE (PERCENT / 


MAHOGANY 

REDWOOD 
OAK 

REDCEDAR 


DURATION OF HEATING (HOURS) 


Fig. 3.—Relation between decay resistance and duration 
heating four the woods. 
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4 


Fig. 4.—Graphic evidence that the relative susceptibility the 
woods lowering decay resistance wet heat was substantially 
independent the severity heating. 
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Calculation 


Percent Percent 
Weight loss from decay ie 20 23 
Index of resistance! : 80 17 
Residual resistance? 96 


Formula (2). 

Formula (3). 

drop more than about one- 
half class resistance below the level 
reached after hours. 

hours seems have altered the classes 
resistance little more than the cor- 
responding heating 212° 48- 
hour period heating, however, 
caused slightly greater reduction 
300° F., applied for hour, only the 
angelique, the single representative 
group maintained its original 
sistance classification. Five the other 
nine woods, including the group 
woods, baldcypress and Douglas-fir, 
which had not been affected the 
lesser heating, were made one class 
less resistant than normal, 
Alaska-cedar, and 
redwood were made one and half 
two classes less resistant. interest- 
ing note that only the redwood 
seems have suffered further loss 
resistance beyond the relatively large 
amount incurred 212° 


Comparison with Past Results 
Heat Studies 


There have been number earlier 
studies heat effects the decay re- 
sistance wood, but none compre- 
hensive those here reported. The 
observations drawn from the earlier 
studies, where comparable, were 
general agreement with those reported 
here. 

Boyce (2) found that dry heat 
212° steam heat 250° F., ap- 
plied air-dried heartwood for 
minutes, had measurable effect 
the decay resistance Sitka spruce, 
Douglas-fir, baldcypress, western 
redcedar. similar study the ef- 
fect short-term heating, Chapman 
(5) found that the decay resistance 
shortleaf pine (Pinus taeda) sap- 
wood was reduced residual resist- 
ance approximately percent 
steam heating for minutes 212° 
F., and percent heating for 

Scheffer (9) observed that steam 
heating green post wood for long 
hours 212° did not notice- 
ably affect the decay resistance mes- 
quite (Prosopis juliflora velutina) 
heartwood sapwood, but lowered 
slightly the resistance both the 
heartwood and sapwood Utah juni- 
sidual resistance the juniper heart- 


488 


Table 1.—INDEX RESISTANCE AND RESIDUAL DECAY 
RESISTANCE WHITE OAK 


Period of heating 


0 
(control blocks) 1 hour 


24 hours 48 hours 


Percent Perce 
ercen ercent Wood 
26 27 
74 73 


Angelique 


Atlantic 


Baldcypress 


Douglas-fir - 


Mahogany (rue) 


Western 


Table 2.—RESIDUAL DECAY RESISTANCE, PERCENT ORIGINAL 
DECAY RESISTANCE, REMAINING HEARTWOOD SAMPLES 
THE NINE DIFFERENT WOODS AFTER THEY WERE SUBJECTED 
VARIOUS APPLICATIONS DRY HEAT 


Residual resistance after heating 


Heating - 
period 212° 300° 350° 
Hours Percent Percent Percent 
48 95 85 85 
Not tested, but by inference from 
the wet-heat results the dry-heat 
values would be 98 or higher 
1 95 94 
48 94 
1 96 99 
1 100 104! 
100 107! 
48 93 87 104! 
48 94 
116! 


greater than 100 reflect experimental error, not actual increases 


resistance. 


wood the more damaging test fungi 
was about percent. appraising 
the possibility that commercial steam- 
ing sweetgum styra- 
ciflua) might reduce its decay resist- 
ance, Scheffer and Lindgren (11) ob- 
served average loss decay resist- 
ance the sapwood corresponding 
residual resistance about per- 
cent when the green wood was steamed 
for hours 155° 160° 


decay tests made beech wood 
steamed for hours, Eeckhaut (6) 
obtained evidence losses 
ance air-dried wood but not 
green wood. His findings appear 
contradict the evidence uncovered 
the present studies, which showed that 
the presence moisture wood fa- 
vors, rather than hinders, the lowering 
cult account for this contradiction. 


Buro (3) caused the decay resist- 
ance pine sapwood and beech wood 
increase decay resistance with 
heating. This heating was ex- 
treme type, however, that the re- 
sults are not comparable with the 
others. The wood was heated under 
molten metal, and the resistance was 
increased the expense losses 
The same kind result was obtained 
Stamm, Burr, and Kline (15) 
studies wood heated metal. 


additional point must noted 
here about the findings Chapman 
(5) and those Scheffer and Lind- 
gren (11). both investigations, de- 
cay resistance was found have been 
reduced temperatures below 180° 
less. From the results here reported, 
this mild heating would not ex- 
pected produce measurable effect. 


The specimens used, however, differed; 
sapwood was used the earlier stud- 
ies, heartwood those here reported. 
Sapwood species has relatively 
little decay resistance, and heating ap- 
parently made some the cellulose 
more assimilable fungi. decay- 
resistant heartwoods, comparable ef- 
fect the cellulose would hardly 
noticed because the dominant effect 
the natural preservatives deter- 
mining the decay resistance. 

The relative order susceptibility 
loss decay resistance among the 
different woods was broadly similar 
with dry and wet heating. The ange- 
lique, baldcypress, and Douglas-fir 
were least affected both forms 
heating. White oak was more less 
intermediately affected, and the sus- 
ceptibility the mahogany, western 
redcedar, Atlantic white-cedar, Alaska- 
cedar, and redwood was increased 
most. 

The fact that dry heat was much 
less deleterious decay resistance than 
wet heat suggests that the effect 
the heat not primarily one driv- 
ing off volatile preservative constitu- 
ents. Rather, seems that the heat 
acts more bring about chemical 
change the preservatives, which 


accomplished largely the 


water. 


possibly some significance 
that the four woods most susceptible 
loss decay resistance were all 
softwood (coniferous) species. The 
only softwood exhibiting above-aver- 
age heat tolerance 
Three the more susceptible 
woods were cedars, which have 
aroma. Loss the volatile materials, 
however, does not seem the chief 
factor involved. This conclusion 
supported the fact that redwood, 
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though nonaromatic, suffered the great- 
est losses resistance. 

Conclusions need not 
larly qualified regard the prac- 
aspects heating for the fol- 
reasons: the woods were 
reasonably consistent retaining most 
their normal decay resistance when 
subjected dry heat (Table 2); 
trends resistance loss with wet 
heating (Figures and were basi- 
-ally similar; and the woods tended 
maintain essentially their normal 
lass decay resistance under the 
nore moderate wet-heating schedules 
(Table 4). 

these data are appraised 
more should kept mind 
chat none the woods were repre- 
sented samples large number 
trees. There was not the same num- 
trees, moreover, represent 
each the species which was sampled. 
Because their larger numerical basis, 
the data for angelique, Douglas-fir, 
white oak, mahogany, and Alaska- 
edar deserve more weight than those 
the other woods. 


Indicated Effects Industrial 
Heating Decay Resistance 


The effect the tested woods 
heat which wood subjected 
certain commercial processing opera- 
tions stages manufacturing may 
judged from the present data. For 
this purpose, the dry-heat data 
Table and the wet-heat data 
Tables and especially are appli- 
cable. 

With respect both the tempera- 
tures reached and the moisture con- 
dition the wood, industrial heat- 


ing process usually far from uni- 
form. drying lumber veneer, for 
example, the temperature the wood 
and the moisture content vary with the 
stage drying. Some assumptions 
temperature and moisture usually 
must made, therefore, when ap- 
praising the influence particular 
process involving heat suspected 
being severe enough materially 
lower decay resistance. This done 
appraising the effects decay re- 
sistance temperature applications 
wood described the following typi- 
cal examples. 


Wet Heat: Wet heat involved 
when veneer bolts are heated pre- 
pare them for cutting. The bolts are 
submerged water 160° 180° 
for more days. Inasmuch 
decay resistance Alaska-cedar, 
group wood (Table 4), was little 
harmed steam heating for hours 
180° F., unlikely that heating 
veneer bolts any the woods 
would seriously detrimental. 


Wet heat, course, also used 
the steaming boat frames facil- 
itate bending. temperature 212° 
applied for hour per inch 
thickness. Bent frames have com- 
mon upper limit thickness about 
inches. Such frame, therefore, 
might steamed for hours. Judg- 
ing from the data given Tables 
and for hour heating 212° 
F., steaming atmospheric pressure 
for hours might expected re- 
duce significantly the decay resistance 
only the woods 
groups III and IV, and perhaps then 
only the cedars and redwood. 


Wet Heat Followed Dry Heat: 
combination wet and dry heat 
used kiln drying. The initial heat 
necessarily wet because the stock 
green and the relative humidity 
the drying air kept comparatively 
high. the later stages drying, 
the heat essentially dry because the 
lumber has lost its free water and the 
relative humidity kept comparatively 
low. dry 4/4 oak, initial tem- 
perature about 110° may ap- 
plied for days. After the first 
days, the humidity gradually 
lowered. After the 16th day, the tem- 
perature gradually increased 140° 
over period days; and finally 
the temperature raised 180° 
for days. Dry heat used the first 
the days, then wet heat used 
for conditioning the final day. 


Although moderate heat generally 
used drying Douglas-fir, some 
cases the schedule for 4/4 Douglas-fir 
Clears may 180° increasing 
200° over period hours, fol- 
lowed conditioning 200° for 
hours. For 8/4 Douglas-fir 
the upper grades, might 145° 
increasing 175° for 192 hours, 
followed conditioning 180° 
for hours. During the conditioning 
periods, relative humidities high 
percent may used. 


estimating the effect such kiln 
drying decay resistance, tempera- 
tures lower than 200° are chief 
significance, since they relate the 
wood while wet condition 
and thus more susceptible heat 
effects. Higher temperatures, 
plied, are involved only after the wood 


Table 3.—RESIDUAL DECAY RESISTANCE, PERCENT ORIGINAL DECAY RESISTANCE, REMAINING HEARTWOOD SAMPLES THE 
NINE DIFFERENT WOODS AFTER THEY WERE SUBJECTED VARIOUS APPLICATIONS WET HEAT 


Heating 
period 
Hours 


Alaska-cedar! 


Wood 


Atlantie white-cedar‘ 1 
Baldeypress* ‘ 


Douglas-fir5 _ 1 
Mahogany (true)® 1 


Redwood*4 1 
Western redcedar* 1 
White oak! 


1 Average values are estimated from smoothed curves through the plotted data (Figure 2). 
nine trees are represented some the values for 212°, 225°, and 300° 


180° 


Residual resistance after heating 


Range Average Range Average Range Average Range Average 
Percent Percent Percent Percent Percent Percent Percent Percent 
99-102 101 99-103 101 98-102 101 
99-102 101 98-100 100 
96-103 100 94-100 
86 85 
86 
91 68 
92 80 
85 
86-100 98 91-101 96 94-106 95 72-89 78 
95-105 78-106 (2) 


Each represents material from least six trees. total eight 


estimated from projected curve (Figure 2). 
’ Average values represent evidence on material from six trees. 
4Average values represent material from one tree. 


values are estimated from smoothed curves. The testing was material from two three trees 
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24 


Heated 
300° F. 
High 
Slight to 
moderate 
Slight 
Moderate 
Moderate 
resistant 
Moderate 
Moderate 
Moderate 


Moderate 
Moderate 


hr. 
Moderate to 
resistant 
Moderate 
Moderate 


Heated 225° 
Moderate 


1 hr. 
High 
Moderate 
Resistant 
Resistant 
Resistant 

high 


resistant 


Moderate 
resistant 


Moderate 
resistant 


hr. 
Moderate 
Moderate 
Resistant 
Moderate 
Moderate to 
Moderate 


High 


24 hr. 
High 
Moderate 
Moderate to 
resistant 
Moderate 
Resistant 


Heated 212° 


Heat applied and associated class resistance 
hr. 


resistant 


Moderate 
resistant 


Resistant 
high 
Resistant 


High 
Moderate 


Resistant 
Resistant 
Resistant 


High 
Resistant 
High 


24 hr. 
High 
Resistant 


High 
based laboratory testing, described the text. 


Heated 180° 


1 hr. 
High 
Resistant 


High 


(normal 
wood) 


Table 4.—CLASSIFICATION THE DIFFERENT WOODS FOR DECAY RESISTANCE FOLLOWING VARIOUS EXPOSURES WET 
Unheated 


resistant 


_ Moderate 


Moderate 
High 


Resistant 
Resistant 
Resistant 
High 


High 
High 


d 


and wood species 


Group (least effect): 
hite-cedar. - 


Heat-susceptibility group” 


assigned according established scheme classification, 


2Groups according Figure 


Group 
Baldeypress (secon 
Douglas-fir 
Group III: 
White oak 
Mahogany (true) 
Western redcedar. 
Group IV: 
Atlantic w 
Alaska-cedar - 
Redwood. 


has dried point where the sub- 
sequent heating environment dry. 
The fact that the woods subjected 
hours wet heat 180° re- 
tained less than percent their 
original decay resistance (Table 3), 
even the case Alaska-cedar, 
representative group IV, makes 
seem likely that most woods would 
tolerate the same heating fully well. 


This indirect evidence the 
effect 180° and actual data 
(Tables and 4), indicate that the 
foregoing kiln schedule for 4/4 stock 
this wood (180° progressing 
200° hours) will not signifi- 
cantly affect its decay resistance. 
could hardly expected, moreover, 
that the schedule for the 8/4 Douglas- 
fir would affect its resistance conse- 
quentially. Although this schedule 
considerably longer (drying phase, 192 
hours), the initial temperatures are 
much milder (145° 175° F.). For 
the same reason, even less likely 
that the oak would much affected 
the kiln schedule described for 
(principal drying temperature 110° 


Results decay tests made 
Douglas-fir heartwood stock that was 
kiln dried corroborate the foregoing 
sistance decay Lenzites trabea was 
indicated for stock dried 120° 
for 159 hours, 150° for 137 hours, 
153° for 260 hours, 180° 
for hours. higher temperatures, 
drops resistance were indicated 
follows: 202° for 164 hours, resid- 
ual resistance percent; 210° for 
hours, residual resistance 
cent, and for hours, percent. 
These higher temperatures are consid- 
erably above the principal ones usu- 
ally used drying Douglas-fir. Judg- 
ing from the results laboratory 
heating and the results the actual 
kiln heating, therefore, appears un- 
likely that the decay resistance 
Douglas-fir would affected ordi- 
nary kiln drying. 

combination wet and dry heat 
also used veneer drying. com- 
mon drying schedule consists 300° 
325° for minutes. For ap- 
proximately half this time the ve- 
neer contains free water and the wood 
temperature remains 212° 
Through the remaining time, which 
the high temperatures are developed, 
the wood exposed essentially dry 
heat. Inasmuch the total time 
heating only about minutes, and 
particularly since the temperature 
the wet phase only 212° F., such 


veneer drying could hardly affect the 
decay resistance even group 
wood significantly. 


Dry Heat: Dry heat brought 
bear wood the course hot- 
press gluing. typical plywood sched- 
minutes, laminating 4-inch 
boat frames, common schedule 
150° for minutes, and one 
for 12- 14-inch frames 150° 
for hours. Juding from the infor- 
given Table gluing with these 
combinations temperatures and 
times would have little effect the 
resistance any the woods. 


Dry heat also used bag mold 
ing, and common schedule 275‘ 
press gluing, such heating not severe 
enough effect material change 
decay resistance. 
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WOOD—PROPERTIES AND 
UTILIZATION 


Correns, Erich. abnormal wood 
fibers. Paperi Puu 43, no. 47-8, 
50-4, 58-60, (Feb., 1961). [Ger.; 
Engl. sum.} 

The morphol. and chem. props. 
reaction wood (softwood compression 
wood and hardwood tension wood) 
are revd., and their influence the 
prodn. and processing pulp dis- 
cussed. Physiol. problems the origin 
and growth these abnormal wood- 
fiber cells are outlined, and expts. 
elucidate the synt. mechanism ten- 
sion-wood cells are indicated. The 
spontaneous inhibition lignin bio- 
synt. tension wood shown 
connected with accelerated cell growth 
and occur the very start ligni- 
fication, thereby saving the plant fur- 
ther steps the path lignin for- 
mation. ref. 


Dadswell, E., Fielding, 
Nicholls, P., and Brown, 
Tree-to-tree variations and the gross 
heritability wood characteristics 
Pinus radiata. Tappi 44, no. 
(March, 1961). 

preliminary account given 
studies being conducted variations 
wood characs. Pinus radiata 
Don. Topics discussed are: the gross 
heritability percentage late wood, 
basic d., tracheid length, longitudinal 
shrinkage, spiral grain, percentage cel- 
lulose, and ring width. Estimates 
correlations between certain these 


characs. are also given. The estimates: 


gross heritability and the correla- 
tions were made samples from 
clonal plantation: addn., estimates 
are given the gross heritability 
four the characs. method using 
both clonal and seedling trees. the 
matl. concerned, gross heritability 
percentage late wood, basic d., and 
tracheid length was found rel. 
high, that percentage cellulose, low. 
The investigations are continued 
using from clonal plantations 
and seedling progency tests. ref. 


Kennedy, Variation and 
periodicity summerwood some 
second-growth Douglas-fir. Tappi 44, 
no. (March, 1961). 


Summerwood percentages and amts. 
were found vary widely among trees 
and years. The variation among years 
was related significantly rainfall, 
whereas the differences between indi- 
viduals were attributed heredity 
microsite conditions. Highest summer- 
wood percentages were found those 
individual trees having the longest pe- 
riods available for summerwood for- 
mation. The physiol. 
springwood-summerwood transition 
discussed briefly. ref. 
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CHIP STORAGE 


Rothrock, W., Jr., Smith, 
R., and Lindgren, The ef- 
fects outside storage slash pine 
chips the South. Tappi 44, No. 
(Jan., 1961). 


Potential advantages gained 
outside storage wood chips in- 
clude better wood measurement, lower 
handling costs, stabilized chipping and 
wood-yard operation and solution 
storage problems arising from in- 
creased use sawmill residues, mixed 
sp., and establishment chip mills 
the wood source. test-pile, contg. 
106 units slash pine chips, was con- 
structed June, 1959, Fargo, Ga. 
Monthly samples were collected for 
moisture and sp. gr. detns. and for 
identification decay organisms. Sam- 
ples were also collected for pulping 
evalns. Temps. within the pile in- 
creased much 60° the first 
weeks and remained above ambient 
levels. drying cycle the pile was 
followed increase moisture 
abnormal level. Dark staining 
the chips became evident after two 
months’ storage and was prevalent 
about 50% the chips after 
months. Dark-stained wood showed 
soft-rot type fungus attack. Sp. gr. 
losses amounted per month, 
greater than observed losses 
roundwood. There was loss per- 
centage yield nor change perman- 
ganate no. with storage time, but the 
percentage rejects Loss 
pulp tear strength amounted 
about per month, comparable 
roundwood. The results indicate that 
outside storage chips the South 
feasible. ref. 


Klauditz, W., Ulbricht, J., 
Kratz, W., and Buro, Production 
and properties wood-chip materials 
with oriented strength. Holz. Roh- 
Werkstoff 18, no. 10: (Oct., 
1960). [Ger.; Engl. sum.} 


Wood-particle boards oriented 
strength props. (double the bending 
strength isotropic particle boards) 
were produced mech. and the 
electrostatic process orienting thin 
wafers preferred direction, fol- 
lowed gluing and pressing the 
overlapping chips. The dependence 
board bending strength the 
wood sp. used was confirmed for ga- 
bun klaineana Pierre), 
limba (Terminalia superba Engl. 
Diels), and red beech (Fagus sylvat- 
ica). Other props. oriented 
ticle boards (tensile strength, swelling, 
etc.) were also studied. ref. 


Diehl, William F., Jr. outside 
chip storage practical the South? 
Pulp Paper 34, no. 11: 111-14 
(Oct., 1960). 

order provide data for detg. 
the feasibility outside storage 
chips the South, test pile pine 
chips was established St. Regis 
Paper forest sta. Fargo, Ga. 
Kraft pulping tests were carried out 
samples from the pile one month 
intervals max. storage time 
five months. With the exception 
samples pulped the end the sec- 
ond month, the total yield was unin- 
fluenced over the five month period. 
Screened rejects were lower than con- 
trol samples, giving higher screened 
yield. Tensile and mullen 
were unaffected the storage. whereas 
tear strength progressively decreased. 
This loss tear strength, however, 
agrees with the reptd. results the 
effects the storage pulpwood. 
Fungal infection the chips appeared 
after the first month, but believed 
this can controlled. The over-all 
results indicate that pulps from chips 
stored outdoors are good pulps 
from roundwood. Because the vari- 
ous handling, procurement, and men- 
suration advantages involved 
outside storage chips, the tests seem 
favor the outside chip 
method. 


SOURCES FPRS ABSTRACTS 


The preparation abstracts from world literature many languages highly specialized and costly 
that the Forest Products Research Society has abstracting service its own. For the abstracts 
this issue the JOURNAL the Society indebted the respective abstract journals indicated, from 
which they have been selected with the kind permission the editors. Readers wishing information 
addition that given these abstracts should consult the original articles referred to. Copies addi- 
tional information cannot supplied FPRS the abstract journal. The journals from which abstracts 


are published this issue are follows: 


BULLETIN THE INSTITUTE PAPER CHEMISTRY, published monthly Appleton, 
Wisconsin the Institute Paper Chemistry. Photostats and/or translations are available reasonable 


cost from the Institute. 
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ABSTRACTS CONT. 


FLAME RESISTANCE 


Abe, Hiroshi, Onuma, Kamoya, 
and Fukui, Yasuo. Testing the flame 
resistance wood-base materials. 
Bull. Fire Prevention Soc. Japan 
no. (1959); Referat. Zhur., 
Khim. no. 21: 436 (1960). 
Engl. sum. Abstr. only 


Samples plywood, hardboard, 
and imsulating board 
with various com. flameproofing 
agents, conditioned moisture 
content (at 40° and 
R.H. 35%), and tested for their 
flame resistance and moisture-absorb- 
ing capacity. The com. flameproofing 
agents generally imparted 
tory flame resistance the matls. 
tested, but increased their moisture 
absorptivity. The degree flame 
resistance was evald. measuring 
the charred surface area func- 
tion flaming time. 


PULPING 


Runkel, Roland. Semichemical proc- 
esses; brief suryey their present 
status. Wochbl. Papierfabrik. 89, no. 
97-100 (Feb. 15, 1961). 


attempt clarify the existing 
confusion nomenclature so-called 
pulp- 
ing processes, the author classifies 
processes intermediate between purely 
chem. and purely mech. into groups, 
indicating the fibrous and chem. raw 
used, pulping conditions, and 
yields and applns. the pulps pro- 
duced. The term 
reserved for pulps produced 
75% yield cooking 170-185° 
with sodium sulfite plus bicarbonate, 
carbonate, sodium hydroxide. 
distinguished one hand from high- 
yield conventional pulps (60-65% 
yield) cooked under pressure above 
100° under mild conditions, using cal- 
cium magnesium bisulfite (Magne- 
fite) plus sulfur dioxide, and the 
other hand from 
The latter include types viz., chemi- 
groundwood (80-90%), low-temp. 
NSSC neut. sulfite cold 
caustic soda 
caustic soda without pressure 
100° and mechanochem. 
caustic soda 80° (80-88% yield). 
Two-stage acid-alk. pulping with so- 
dium bissulfite 114° and sodium bi- 
carbonate 100° (80-81% yield) 
stands between chemimech. and semi- 
chem. processes. ref. 
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ANATOMY 


Smith, Diana M., and Wilsie, 
Mary Some anatomical responses 
loblolly pine soil-water deficien- 
cies. Tappi 44, no. 179-85 (March, 
1961). 


Three 17-year old loblolly pines 
from good site Crossett, Ark., 
were investigated the midpoint 
each annual height increment. basi- 
petal interaction was observed between 
the anatomical features studied and 
the June-October soil water deficits. 
Years low water deficits were 
characd. low percentages sum- 
merwood the apex and high per- 
centages the base the correspond- 
ing increments; water deficits in- 
creased this trend became 
nounced and the year severe 
drought was actually reversed. The 
width the summerwood zone, the 
radial counts and widths the sum- 
merwood tracheids, and the sp. gr. 
the annual increments showed similar 
trends. The width the annual incre- 
ments all heights the trees, how- 
ever, was negatively correlated with 
soil-water deficits such that the greater 
the deficit the narrower the ring. 
ref. 


Peterson, The dielectric 
properties wood. Ottawa, Can. 
Dept. Northern Affairs and Natl. Re- 
sources, Forest Prods. Labs. 
Note no. 16} 1960. 


The existence distinct pos. 
lationship between the dielec. const. 
and the wood, regardless sp., 
was confirmed. For wood, the re- 
lationship straight line; various 
moisture contents, exponential 
curve whose slope increases with wood 
d., apparently because the amt. 
water/unit vol. wood any mois- 
ture content increases with wood 
somewhat les pronounced pos. correla- 
tion was observed between the power 
factor and the wood. Test sam- 
ples included yellow birch, Douglas- 
fir, sugar maple, and white spruce. 


Perem, The effect compres- 
sion-wood the mechanical proper- 
ties white spruce and red Ot- 
tawa, Can. Dept. Northern Affairs and 
Natl. Resources, Forest Prods. Labs. 
Note no. 13} 1960. 


Differences and similarities between 
normal and compression wood Pinus 
resinosa and Picea glauca the green 
and a.d. conditions are described with 
regard max. crushing strength, max. 
bending strength, and toughness. 
some respects the compression wood 
was inferior, others superior nor- 
mal wood. ref. 


CHEMISTRY 


Mabuni, T., and Unrau, 
The chemical composition and some 
physical properties Hawaian forest 
woods. Tappi 44, no. 227-9 
(March, 1961). 


The cpn. recommended sp. for 
forest planting Hawaii was detd. 
using gen. recommended procedures. 
The anal. results obtained were com- 
pared with those obtained for wood 
samples Douglas-fir which origni- 
nated from the Pacific Northwest. The 
extvs. and hemicellulose content 
Norfolk Island pine ex- 
celsa), loblolly, and slash pines were 
gen. low comparison the values 
obtained for other tropical 
Loblolly and slash pine contained 49% 
a-cellulose compared 50% for 
Douglas-fir. Norfolk Island pine con- 
tained 45% a-cellulose while other 
species investigated contained only 
42%. The D.P. the a-cellulose 
from loblolly was 
found 550 and 530, resp.; 
whereas the D.P. the cellulose from 
Norfolk Island 430. The 
cellulose prepd. from wood Doug- 
las-fir had D.P. 520. Norfolk Is- 
land pine had higher lignin con- 
tent (31%) than did loblolly and 
slash pine and Douglas-fir 
The Norfolk Island pine and 
loblolly and slash pine was 0.51 g./cc. 
less, whereas one the eucalyptus 
sp. was heavier than water with 
1.05 g./cc. ref. 


STRUCTURE 


Rodriguez, Elvira Maria: Compar- 
ative study the wood structure 
Oregon pine menziesii) 
(Mirb.) Franco Rev. invest. forestales 
(Buenos Aires) no. 89-99 
plate (1960). Engl. sum.] 


Samples Douglas-fir (Oregon 
pine) from North Am. and Argentina 
were compared with regard mor- 
phol. features the xylem. The more 
rapid growth the Argent. trees ac- 
counted for the greater softness and 
porosity and lower the wood. 
Growth rings were 8-13 mm. wide 
the Argent. samples, compared with 
5—6 mm. for North Am. Coastal and 
mm. for Rocky Mountain samples. 
Tracheids North Am. samples were 
fewer no./sq. mm. but had bigger 
radial diams. and thicker cell walls, 
thus accounting for the wood, 
whereas the thinner cell walls the 
samples explained the greater 
plasticity the ref. 
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Edward Koch has been appointed 
vice president the Orangeburg 
Manufacturing Company, New York, 
division the Flintkote Company. 
will charge sales for Orange- 
burg’s asbestos-cement pipe products, 
which will produced new $10 
million plant built Ravenna, 
Ohio. 


William Ingram has been ap- 
pointed sales representative for the 
complete line National Casein 
woodworking glues and wood preserv- 
atives the states Georgia, Ala- 
bama, and Florida. Mr. 
had wide experience the woodwork- 
ing field, and was formerly associated 
with the Peter Cooper Corporation. 


Robert Connelly has been elected 
executive vice president and treas- 
urer Drexel Enterprises, Inc. 
was formerly vice president and 
treasurer Drexel Enterprises, and 
executive vice president and treasurer 
the Drexel Furniture Company 
division. 


Norman Tower, president Mid- 
west Finishing Systems, Greensburg, 
Ind., has been appointed factory rep- 
resentative for the Indiana territory, 
was announced the driQuik Divi- 
sion the Dry Clime Lamp Corp., 
also Greensburg, Ind. The appoint- 
ment Jack Goodman assist- 
ant sales manager has also been an- 
nounced the Dry Clime Corporation. 


George DeVere has become field 
representative Texas and Oklahoma 
for the Protection Products Manufac- 
Company, Kalamazoo, Michi- 
gan. has spent more than years 
the building industry. 


Thomas Devine has been ap- 
pointed district manager for Southern 
Ohio, Eastern Kentucky, and South- 
west Virginia for the tools and equip- 
ment division the Owatonna Tool 
Company, Owatonna, Minn. Mr. De- 
vine was previously associated with the 
Commercial Solvents Corporation 
sales representative. 


Edward Tschantz has been ap- 
pointed the newly created position 
chief engineer the Fastener Di- 
vision, United Shoe Machinery Cor- 
poration. Mr. Tschantz will located 
United’s Shelton, Conn., plant, 
where activities the division are 
centered. 


Jeter Oakley has been named 
special assistant the president 


Drexel Furniture Company. has 
been eastern regional sales manager 
since 1955. 


William Driscoll has been ap- 
pointed Midwest District sales man- 
ager the Polyco Monomer Depart- 
ment the Borden Chemical Com- 
pany. joined Borden salesman 
1956. 


Melvin Meyers has been named 
South Bend, Ind., branch manager for 
branch manager Decatur, IIl. 


Henry Huber, former Dow 
Chemical Co. technologist, has joined 
the Bruce Co. research staff. 
Bruce, will help conduct research 
wood, wood treatment and termite 
control. Mr. Huber earned his Master 
Science Degree the University 
Michigan 1955, and afterwards at- 
tended the Timber Engineering Lab- 
scholarship. 


Robert Harnden has been named 
president and general manager 
Chapman Chemical Company. suc- 
ceeds Dale Chapman, founder 
the 28-year old company, who moves 
chairman the board. Mr. 
Harnden has been executive vice presi- 
dent the company since December, 
1959. 


Two specialists, John Ballo, 
chemical engineer, and Roland 
Haertl, research engineer have been 
added the research staff the Cen- 
tral Research Laboratory, the 
Georgia-Pacific Corporation located 
Beaverton, Oregon. 


Dr. John Ohman, forest pathol- 
ogist, has been appointed the staff 
the U.S. Lake States Forest Ex- 
periment Station. will undertake 
research the diseases northern 
hardwoods. 


William Ferrary has been ap- 
pointed sales promotion manager 
United States northeast di- 
vision. was formerly branch sales 


Professor Robert Wellwood 
has been appointed Acting Dean 
the Faculty Forestry, The Univer- 
sity British Columbia, Vancouver, 
Professor Wellwood the In- 
ternational Editor for the Forest Prod- 
ucts Journal. 


the Rocky Mountain Section resigned 
from Colorado State University form 
Jason Associates. The firm will serve 
utility pole users with field inspectors, 
laboratory assay, pole records and 
programming. 
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This service free members FPRS. 
Please keep items brief possible. The 
staff retains the right condense edit 
all items published free charge. Display 
ads boxed items are per column inch. 


Positions Offered 


young forestry 
agriculture graduates 
ested chemical sales development 
and service work leading sales man- 
agement wood preservatives, coat- 
ings, herbicides, and fire-retardants. 
Complete resume needed. West 
Coast location. 


engineer with 
more experience mill opera- 
tions and plant quality control wanted 
assist production problems, de- 
sign and planning improvements. 
Prefer man with 
ground. Louisiana location small 
town. Plant consists sawmill 


planer, kilns, furniture dimension 
units. 


E-431—Product development engineer 
with experience compression mold- 
ing and particleboard research and de- 
velopment wanted. Replies will 
kept strict confidence. Salary line 
with experience. (Oct. and Nov.) 


Employment Wanted 


651—Seeks employment research, 
development, liaison, industry educa- 
tion, public relations. Has 
degree, chemical research experience. 
Also experience northeast 
supported agency advising industry, 
organizing industry education meet- 
ings, writing for wood industry, 
speaking, development work 
bark. 


Industrial Wood Tech- 
nology, University Michigan, Aug. 
1961. Wants work production 
control, motion-time studies, quality 
control and other production problems. 
(Sept. and Oct.) 


the New York 
State College Forestry with B.S. 
Wood Products Engineering. Eight 
years experience with leading hard- 
wood plywood company quality con- 
trol and technical engineering. Desires 
like position. Well trained all 
phases plywood manufacture. Age 
37, stable, mature personality. (Sept. 
and Oct.) 
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Many readers the FOREST PRODUCTS 
JOURNAL would like additional information 
Products the New Products Section 

New literature reviewed the New 

Literature Section 
Reprints technical articles appearing 
this issue the JOURNAL 

Each new product, new literature, techni- 
cal article carries code number. Circle the 
code number below and mail the address 
shown. Your requests will processed. 
Single reprints technical articles are avail- 
able cents per page, postage paid. 
Proceedings are available $3.00 
per set five volumes, postpaid, the 
—$5.00 outside the U.S. Send only check 
money order. Special rates are available 
bulk orders. Other items are serviced free 
charge. Mail Reader Service Form to: 

Reader Service Department 

Forest Products Research Society 

417 North Walnut Street 

Madison Wisconsin 


SEND FREE SAMPLE COPY 
FPRS JOURNAL 


PROSPECTIVE MEMBER 


(Fill out form and mail to: 


FPRS Reader Service Department) 


Send to: 


Check money order must accompany all orders for reprints proceedings. 


Reader Service Form 
e | 
Item Numbers—October 1961 
a 


Mattison Ripsaws and Moulders Save Time and Material 


... furniture manufacturer 
reduces costs 

gluing joints direct 

from the saw 


you are thinking about new machinery, 
read what Founders Furniture, Inc., has 
say about Mattison ripsaws and 
moulders. 


No. 202 ripsaws are making 
excellent cut for glue joints, even using 
5/32 in. says Vice President 
Wayne are saving total 
5/32 in. per saw cut each piece 
not jointing and using the thinner 
blade. And maintenance certainly has 
been minimum our three ripsaws.”’ 


One-piece chain blocks are 


Single feed chain and overcutting saw 
assure positive stock feed straight- 
line accuracy minimum roll pressure. 
Operators can stock supported 
one-piece chain blocks without jam- 
ming the saw. 


good guide for selecting machinery 
actual performance plants such 
this—plants that are making money 
with Mattison equipment and appreciate 
its reliability. Phone your Mattison rep- 
resentative for details. 


Nos. 276 and 229 hopper-fed moulders reduce our machining 
costs and produce better says Mr. Davis. are finding also 
that the ease changing feed speeds great importance because 
our increasing variety cuts, well the increased wood 


MATTIS 


WOODWORKING MACHINERY 


“Built better... produce better 
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ALABAMA 
Budow Mfg. Co., Inc., Birmingham 
International Paper Co., Mobile 


ARKANSAS 
The Crossett Co., Crossett 
Dierks Forests, Inc., Hot Springs 
Poinsett Lumber Manufacturing 
Co., Trumann 
Potlatch Forests, Inc., 
Southern Diy., Warren 


CALIFORNIA 

California Redwood Association, 
San Francisco 

Chapman Chemical Co., Palo Alto 

High Sierra Pine Mills, Inc., 
Oroville 

Merit Products, Inc., Los Angeles 

Scott Lumber Co., Inc., Burney 

Ralph Smith Lumber Co., 
Anderson 


ILLINOIS 
The Dean Company, Chicago 
General Electric Co., Cabinet 

Plant, Rockford 

Greenlee Bros. Co., Rockford 
Edward Hines Lumber Co., Chicago 
Masonite Corporation, Chicago 
Mattison Machine Works, Rockford 
The Sherwin-Williams Co., Chicago 


INDIANA 
National Homes Corp., Lafayette 


LOUISIANA 
Higgins Industries, Inc., New 
Orleans 


MARYLAND 
Wells Co., Salisbury 


MASSACHUSETTS 
Draper Corp., Hopedale 
Spalding Bros., Inc., 
Chicopee 


MICHIGAN 
Armstrong Machine Works, Three 
Rivers 
Baker Furniture, Inc., Holland 
The Dow Chemical Co., Midland 
Everett Piano Co., South Haven 


MINNESOTA 
Machine Co., 
Minneapolis 


Minnesota Mining Manufacturing 
Co., Saint Paul 

Sonford Products Corp., 
Minneapolis 


MONTANA 
Intermountain Lumber Co., 
Missoula 


NEVADA 
Vaughn Millwork Co., Reno 


NEW JERSEY 
Western Electric Co., Kearny 


NEW YORK 

American Defibrator, Inc., New 
York 

Corp., Troy 

The Borden Chemical Co., New 
York 

National Starch and Chemical 
Corp., New York 

Oval Wood Dish Corp., Tupper Lake 

Pierce Stevens Chemical Corp., 
Buffalo 

United States Borax Chemical 
Corp., New York 

United States Plywood Corporation, 
Brewster 


NORTH CAROLINA 
Barrow Manufacturing Co., Ahoskie 
Reichhold Chemicals, Inc., Charlotte 


OHIO 
American Machine Foundry Co., 
Shelby 
The Baldwin Piano Co., Cincinnati 
Coe Manufacturing Co., Painesville 
Kirk Blum Manufacturing Co., 
Cincinnati 


OREGON 

Inc., Bend 

Cascades Plywood Corp., Lebanon 

Forest Fiber Products Co., Forest 
Grove 

Corp., Portland 

Mater Division, Appleton Machine 
Co., Corvallis 

Neils Lumber Co., (Division 
St. Regis Paper 

Oregon Lumber Co., Baker 

Rader Pneumatics, Inc., Portland 

Snellstrom Lumber Co., Eugene 

West Coast Lumbermen’s Assn., 
Portland 

Western Pine Assn., Portland 


PENNSYLVANIA 
Koppers Company, Inc., Pittsburgh 
Perkins Glue Co., Lansdale 
Industries, Inc., 
Kreamer 


TENNESSEE 
Memphis Hardwood Flooring Co., 
Memphis 
Nickey Brothers, Inc., Memphis 
Carlton Smith Industries, Inc., 
Memphis 


TEXAS 
Kirby Lumber Corp., Houston 
Love Wood Products Co., Diboll 
Robertson 
Southern Pine Lumber Co., Diboll 
Tri-State Machinery Co., Dallas 


VERMONT 
Beecher Falls Mfg. Corp., Beecher 
Falls 


WASHINGTON 

Co., Seattle 

Lumber Co., Omak 

Cascade Lumber Co., Yakima 

Chelan Box Mfg. Co., Chelan 

Douglas Fir Plywood Association, 
Tacoma 

International Paper Co., 
Div., Longview 

Simpson Timber Co., Seattle 

Sumner Iron Works, Everett 

Weyerhaeuser Co., Tacoma 


WISCONSIN 
Chain Belt Co., Milwaukee 
Decar Plastic Corp., Middleton 
Harnischfeger Homes, Inc., Port 
Washington 
Murray Manufacturing Co., 
Wausau 


CANADA 

British Columbia Forest Products 
Ltd., Vancouver 

British Columbia Lumber 
Manufacturers Assn., Vancouver 

Canadian Forest Products, Ltd., 
New Westminster 

Dominion Electrohome Industries, 
Ltd., Kitchener 

Knights Meaford Ltd., Meaford 

MacMillan, Bloedel Powell River 
Ltd., Nanaimo 
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